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30 mercury of flue gases by using a catalytic adsorbent in the form of a carbonaceous

compound doped with halogenated compounds. More particularly, a halide salt is
dispersed on active coal and the catalytic oxidation activity of the active coal promotes
the formation of a mercury halide. An oxidant oxidizes the mercury and the anion of the
doping compound provides a counter-ion for the mercury ion oxidized by the oxidant. As
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35 obtained as a composite. Moreover, the reductlon results mentioned in the examples



In a particular enbodi nent according to the invention, the m neral conpound
doped by said halide salt has a BET specific surface area conprised between
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The effect of this composition according to the invention on the reduction
25 rate of dioxins and of heavy metals is particularly unexpected for the following reasons.
Measurements of the BET specific surface area and of the BJH pore volume, directly
carried out on the doped mineral compound, show a sometimes significant decrease of
these two characteristics, at the very least with a strong dopant salt content. Moreover, it
is conceivable that crystallization of a salt on a porous support should modify the
30 accessibility to the pores for molecules of large size such as dioxins. Finally, by covering
the surface of a porous solid even partially, with a compound of a different nature, it is
possible to modify the adsorption capacity for molecules such as dioxins. These
elements suggest a risk of reduction of the performances for reducing the doped mineral
compound relatively to the non-doped mineral compound, since it is known that the

35 capacities for reducing dioxins and heavy metals are directly influenced by the



In a preferential enbodi nent of the nethod according to the invention, said
25halide salt is in liquid form in an aqueous phase. Furt her,
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present in flue by putting the flue gases into contact with the
af orer%rﬁ'\ecﬂ*félaeﬁg‘ﬁg‘r'gls solid conposition and to a use of a nixture of a
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sysh, winkB&s 70 ran@swnwgc'&fb bditvedn RS t% Iwﬁmz/%gﬁa ghé%cbﬁfegfwenrﬁguc' ng

sour gases o funmes |rre or sequent t he
appli cad B of/gt he nineral solid conposi tion accordi ng to the invention

only requires t n 9% S roduct .
The use of the 8%35& n{ehrIg an %pg‘{,’ﬁé&i{%ﬂ‘ﬁ%‘% éytgc?rq)fqg" ‘?1\%@&3 f P8r°
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bsbm%pﬂé@t@ﬂﬂz MP8§er@ BEsdMiien isotherm, obtained at a temperature of liquid nitrogen

of about 77K for pores with a size comprised between 2 and 100 nm.

Advantageously, the mineral compound according to the invention is in
powdery form, i.e. the size of the particles is in majority (more than 90%) smaller than
1 mm and essentially greater than 1 um, i.e. it preferably has a dgg of less than 1 mm.

35 By dgo is meant the interpolated value of the distribution curve of the



8 preferentially between 120 and 250C. The possibility of operating at
tenperatures close to or above 200C gives the possibility of maintaining a
relatively constant tenperature all along the nmethod for treating flue
gases and of avoiding or limting thegconsecutive cooling and heating steps
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invention are nentioned in the appéended cl ai ns her features, details
and advant age®rding ththe Darmelpasifiedtion, become apparent fromthe descri ption

g| en her ea %er%vxm?a h@ﬂgl lsélmatn'dng and referring to the exanples.

i nventi H&*4ESCribed in nore details by nmeans of
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| abor at ory-scal e est S ord | om ng experinmental procedure.
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to the inventi onhd@dnt mﬂ@aﬂq)umwgemai caragtaisdid(GinepsA camipoendaadof e)  ar e

placed in the centre o é]oéndrlcal reactor wwth a length of 110 nm and
an |nn§?'dcﬂiah‘i‘\%§@F'scﬁ°hﬁ)’eﬁ1W NG5 form a honogeneous bed on 35rock wool ,

whpeh correspondpréfgraggpuga,@ étﬂap%d %ﬁ%rréﬂ' c6@PBALd chasAhoilidiggeonpriseqm 9
containing 600 g/Nrri 3°0of nmercury ne (Hg), with a total flowrate of 2.8
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outlet of the reactor to i ival at the detector, the gas
cr ossesemperatwiei on of SnCl 2, so as to convert into nmercury met al, the
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evad uahlahd&falfuﬁm@gqmaiﬁn meanuqyeaslm:knh_?seon by a solid b;;gﬁappl ying the .
principle o e_breakt hr cur er L{ ncaaC| %oaﬁgp 3se in
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Exanpl e. Conparative Exanple Commercially avail able sepiolite

of i nd@ptienally iRy the P@?en@ YNHEEW-i n the reactor described above. A
br eakthr ough cur e, T%ntéﬁl'a'u@é/ gﬁeféﬁenﬁaﬁéhb&&mé% R e mRithdkBAGeording tBRAGUT Y
reduction capaC|ty of this non-doped sepiolite in the device descri bed
easli elinvemtion, said step for putting into contact said compound and said halide salt is a
soaking operation in one or several steps, optionally with stirring and optionally with
intermediate steps for drying and/or deagglomerating said mineral compound in said
halide salt in a liquid phase.
Preferably, said halide salt in a liquid phase is an aqueous solution having

35 a halide salt content comprised between 1% and the saturation of the solution with the



159 (pg Hg)/g of sepiolite. Example 1 Soaki ng of a sepiolite
simlar to that of the conparative exanple is achieved according to the
invention. This soaking is achieved by inmersing the sepiolite in an
aqueous solution with a KBr content of 10% by wei ght, based on the wei ght

of the 20 aqueous,sol ution. The, thereb oped. hum d,sepi.olite is dried and
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based .on t he weight of the ueous,sol ution. The solution is sprayed on the

cep ol f Ll afres SR RRE SAMBPUAL. hunt dity of 2056 i o' obt ai ned.

The thereby dopedvinteatydosstpith iniethdd adédrdiflg ad thedivagaticonartatiechbmprises a

t enper at ure 8f,150Cin an oven, so as  to reach a residual, hym di hélgff | ess
ai the r
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mercury reduction capacity of this NaCl-doped sepiolite is equal to 48 (pg

Hg) / g s6f thab feadensgi reineral compawprgeaches a temperature cemaripedbetwesn Bristiuced
aqueodits T paHIcORy Bendecht 78 R I 0h bbod op RGO PG Rty 1T
dryi ngpreteratly brjome 83gkd) aduentggeousinbeldwodDa/kge wei ght of the conposition.
lggu gF?tS gr egxgen%‘%gr%§ntfo%de%ceta{rﬁer]r, %9 81%ib¥yY ir% %eerﬂgﬁlodtaocc%?a(?né Pogth|é|q}1\//e(41tf3];1 doped
said halide salt is an alkaline halide, an earth alkaline halide or the like, preferably
selected from the group consisting of NaCl, NaBr, Nal, KCI, KBr, Kl, CaCl,, CaBr,, Calz,
MgCl,, MgBr,, Mglz, NH4CI, NH4Br or NH4l or mixtures thereof.
Other embodiments of the method according to the invention are indicated
20  in the appended claims.
The present invention further relates to a use of a mineral solid
composition as described above for reducing dioxins and heavy metals, notably in the
gas state, in particular mercury and most particularly mercury metal Hg®, present in flue
gases, by putting the flue gases into contact with the aforementioned mineral solid
25 composition and to a use of a mixture of a basic reagent and of said mineral solid
composition for treating the flue gases.
The doped mineral compound according to the invention is therefore put
into contact with the flue gases to be treated, either as such, either in association with a
basic agent currently used for reducing sour gases of fumes, such as lime or the like.
30 Consequently, the application of the mineral solid composition according to
the invention only requires the obtaining of a preferably dry simple-to-use product.
The use of the doped mineral compound according to the invention for
reducing dioxins and heavy metals therefore comprises putting into contact of said
doped mineral compound, preferably in the dry condition, performed at a temperature

35 comprised in the range from 70 to 350°C, preferably between 110 and 300°C and more



10Exanple 2 is reproduced but with a solution of 27% by wei ght of Cal3r2,
on the weight of the aqueous solution. The anpunt of CaBr2 deposited
on the sepiolite after drying is 6% expressed by wei ght, based on the

based

wei ght of the conposition.
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Advantageously, the mineral compound according to the invention is used
in powdery form, i.e. the size of the particles is in majority (more than 90%) less than
1 mm and essentially greater than 1 um. The mineral compound is then injected via a
pneumatic route into the gas vein.

The use of the doped mineral compound according to the invention for
reducing dioxins and heavy metals in flue gases is often to be integrated into a complete
treatment of flue gases. Such a treatment comprises a step for removing majority acid
pollutants by putting said flue gases into contact with basic reagents. Generally, the
majority acid pollutants in flue gases comprise hydrochloric, hydrofluoric acids, sulfur
oxides or further nitrogen oxides, their contents in the emission of flue gases before
treatment are of the order of several tens to several hundred mg/Nm?®.

When the use of the doped mineral compound according to the invention
for reducing dioxins and heavy metals in flue gases is integrated into a complete
treatment of flue gases, said basic reagents, for example, lime, and said doped mineral
compound are applied separately or as a mixture. The latter case allows a gain in
investment and room since consequently both steps may be carried out simultaneously
and in the same location.

Other uses according to the invention are mentioned in the appended
claims.

Other features, details and advantages of the invention will become
apparent from the description given hereafter, as non-limiting and referring to the
examples.

The invention will now be described in more details by means of non-
limiting examples.

Examples 1 to 7 and the comparative example are laboratory-scale tests,
according to the following experimental procedure. The mineral compound doped with a
halide salt (Examples 1 to 5, according to the invention) or a non-doped mineral
compound (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, which corresponds to about 0.1g of mineral compound. A nitrogen stream

e
e

of

SUr ¢ is equal to 1770
(pg Hg&dcglngfar&D(Hmpénlg ségpsofdrt emohdty ello:kms &]mmyoﬁetalaeahddbeattbayof ests

10%

The measur@&d nercury reduction capacity is equal
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Spray. 4 CaBr2 27% Spray. 5 MyBr2 27% Spray. Hum dity after inpregnation
50% 20% 20% 20% 20% Dryi ng tenperature 75C 150C 150C

9
containing 600 pg/Nm?® of mercury metal (Hg®), with a total flow rate of 2.8 10% Nm%/s

crosses this bed. With a detector VM-3000 from Mercury Instruments, it is possible to
measure the mercury metal 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 mercury metal, the

5  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 capacity is
expressed in (Mg Hg)/g of solid. Table 1 summarizes the preparation method and the
mercury reduction performances for Examples 1 to 5 and the Comparative Example.

10
Comparative Example

Commercially available sepiolite of industrial quality is placed in the reactor
described above. A breakthrough curve is achieved at a set temperature of 130°C. The
mercury reduction capacity of this non-doped sepiolite in the device described earlier is

15 9 (ug Hg)/g of sepiolite.
Example 1

Soaking of a sepiolite similar to that of the comparative example is
achieved according to the invention. This soaking is achieved by immersing the sepiolite
in an aqueous solution with a KBr content of 10% by weight, based on the weight of the

20 aqueous solution. The thereby doped humid sepiolite is dried and deagglomerated, at a
temperature of 75°C in an oven, so as to reach a residual humidity of less than 50 g/kg.
The amount of KBr deposited on the sepiolite after drying is 10% by weight based on the
weight of the composition obtained according to the invention. The mercury reduction
capacity of this KBr-doped sepiolite according to the invention in the device described
25 earlier and operating under the same operating conditions as in the Comparative
Example, is 255 (ug Hg)/g of doped sepiolite.
Example 2
Spraying of a sepiolite similar to that of the Comparative Example is
achieved according to the invention. The spraying is achieved from an aqueous
30 solution with a NaCl content of 27% by weight based on the weight of the aqueous
solution. The solution is sprayed on the sepiolite with mechanical stirring, until a
humidity of 20% is obtained. The thereby doped humid sepiolite is dried and
deagglomerated, at a temperature of 150°C in an oven, so as to reach a residual
humidity of less than 50g/kg. The amount of NaCl deposited on the sepiolite after
35 drying is 6% expressed by weight based on the weight of the composition. The



150C 150C I npregnated additive |level 10% 6% 5% 6% 7% 9 255 48 190 343 770
Mercury level (pg Hgrg )

10
mercury reduction capacity of this NaCl-doped sepiolite is equal to 48 (ug Hg)/g of

doped sepiolite.
Example 3
Example 2 is reproduced but with a solution of 27% by weight of MgCl,,
5 based on the weight of the aqueous solution. The amount of MgCl, deposited on the
sepiolite after drying is 5% expressed by weight, based on the weight of the
composition. The measured mercury reduction capacity is equal to 190 (ug Hg)/g of
doped sepiolite.
Example 4
10 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 CaBr2 deposited on the
sepiolite after drying is 6% expressed by weight, based on the weight of the
composition. The measured mercury reduction capacity is equal to 343 (ug Hg)/g of
doped sepiolite.
15 Example 5
Example 2 is reproduced but with a solution of 27% by weight of MgBr,
based on the weight of the aqueous solution. The amount of MgBrz deposited on the
sepiolite after drying is 7% expressed by weight, based on the weight of the
composition. The measured mercury reduction capacity is equal to 1770 (ug Hg)/g of

20 doped sepiolite.

Table 1 - Summary of the laboratory tests

Example Comparative 1 2 3 4 5
Additive none KBr NaCl | MgCl, | CaBr: MgBr»
Initial solution - 10% 27 % 27% 27% 27%
Doping method - Soaking | Spray. | Spray. | Spray. | Spray.
Humidity after impregnation - 50% 20% 20% 20% 20%
Drying temperature - 75°C 150°C | 150°C | 150°C | 150°C
Impregnated additive level - 10% 6% 5% 6% 7%

9 255 48 190 343 1770
Mercury level (ug Hg/g )

25 Example 6 : Influence of the temperature of the reactor

Example 4 is reproduced but the amount of CaBr. deposited on the
sepiolite after drying is 2% expressed by weight based on the weight of the

composition. A breakthrough curve is achieved at set temperatures of 130°C, 180°C,



25Example 6 : Influence of the tenperature of the reactor

Exanple 4 is reproduced but the anbunt of CaBr2 deposited on the sepiolite
after drying is 2% expressed by wei ght based on the wei ght of the
corrpositi on. A breakthrough curve isqachi eved at set tenperatures of 130C,

180C, 25 The neasured ner uction c city is
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that the dioxin reductlon performances have been preserved. On the other hand, a

significant increase in the mercury reduction is observed for an increasing concentration

of halide salt in the doped sepiolite. The results are summarized in Table 2 below.

Table 2 — Time-dependent change in the specific surface area, the pore volume and the

20 mercury reduction versus the doping additive content

Additive content Specific surface Pore volume (cm’/g) Mercury reduction
area (m%g) (Mg Hg/g)
0 136 0.26 9
1.2 133 0.25 33
23 132 0.24 44
4.6 130 0.23 75

Example 8 - industrial scale

According to the invention, sepiolite similar to that of the comparative

25 example is doped by spraying in an industrial mixer. For this purpose, an aqueous
solution with a content of 20% by weight of KBr based on the weight of the aqueous
solution is sprayed. The flow rate of doped sepiolite, with 17% humidity, is 200 kg/h. The



33 2.3 132 0.24 44 4.6 130 0.23 75 Exanple 8 - industrial scale According
to the invention, sepiolite simlar to that of the conparative 25 exanple
is doped by spraying in an industrial mxer. For this purpose, an aqueous
solution with a content of 20% by weil@ht of KBr based on the wei ght of the
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doped Seprolite and downstream fromthe sleeve filter by atonm c absorption
( MERCEMIth tharc@nbustiomidusk) . The neasured concentrations, nornmalized on dry

gases and referrge %f%)er(]f@rg r]c%ﬁ}fgﬁéhsla eﬁ%ﬁr&glg eéH?sﬁ'(S ameapsinder 14

pg/ N8 downstrea eeve I'sre t1Is early | ess than
t he injection of the doped sepiolite and downstream from the sleeve fllter by atomic

absorption (MERCEM from Sick-Maihak). The measured concentrations, normalized on
dry gases and referred to 11% of oxygen are:
- 85 pg/Nm® upstream and
15 - 14 pg/Nm?® downstream from the sleeve filter. This result is clearly less than the
50 ug/Nm?® of the regulations in effect and shows a mercury reduction rate of 84%.
At the same time as the measurement of the mercury content, the dioxin
content was measured at the chimney, by an approved organization according to the EN
1948 (1997) and ISO 9096 (2003) standards. The obtained value is 0.04ng TEQ/Nm® on
20 dry gases and reduced to a concentration of 11% of O,. This result perfectly observes
the regulations for emissions of 0.1ng TEQ/Nm? under dry conditions, reduced to 11% of
Os.

Example 9 - industrial scale

25 The same doped sepiolite as in Example 10 is used in a line for treating 7
t/h of waste from a domestic waste incinerator, producing about 43,000 Nm?%h of fumes
to be treated. The doped sepiolite is metered by means of a screw and injected
pneumatically into the gas stream at 180°C in an amount of 8 kg/h, and then collected in
a sleeve filter, notably with the combustion dusts.

30 The mercury concentrations were measured downstream from the sleeve
filter by atomic absorption (MERCEM from Sick-Maihak). The measured mercury
concentrations normalized on dry gases and referred to 11% of oxygen are from 0.1
ug/Nm? to 0.8 Hg/Nm®. These results are clearly less than the 50 ug /Nm® of the
regulations in effect.

35 The dioxin content was measured at the chimney, by an approved



50 pg/ Nm8 of the regulations in effect and shows a nmercury reduction rate
of 84% At the sane tinme as the neasurenent of the nercury
content, the dioxin content was neasured at the chi mey, by an approved
organi zation according to the EN 19483(1997) and |1 SO 9096 (2003) standards.

The obt ai ned.val ue is 0, 04n 20 educed to a
concerﬂrgﬁ?'F%tl'P’bfacﬂffﬁQﬂ tcbémgﬁng 9'@@3&%)@?4 g%%SI %?&ﬁ@gégﬁﬂ‘?@&d&%t i ons
for enj.ees esTEO Anthen HrGNESs Wndeeddedd e®Rdidndnsatisredtaed, bp Chldadf 02.
Exanple 9 - industrial scale 25The sane_doped sepjioljte as in Exanple 10 is
used iReriectly mbsewesithe amiggion regwationsatPe P ok @/NB B¢ cdryeganglitions,
inCinQ%ﬁ&éédkaﬂ@%?Sﬂg about 43,000 NnB/h of funmes to be treated. The doped
sepiolite is netered by neans of a screw and injected pneumatically into

t heé gas stream #tshogBithe understanddimat toé paedeg! inveaian isiymacoeaeetiaded 0 a

sl eev il . -\ e i ;

concenp st Esim e akibed dobitSeE I e iy Bror T o F M therete,
absor pritraut dbERGRY/fonoimeSicoke MhitHwd)pendbd chadmsur ed nmercury concentrati ons
normal i zed on dry gases and referred to 11% of oxygen are from 0.1 pg/ NnB
to 0.8 pg/ NnB. These results are clearly less than the 50 pg /Nn8 of the
regul ations in effect. 35The di oxin content was neasured at the chimmey, by
an approved 13 organi zation, according to the EN 1948 (1997) and | SO 9096
(2003) standards. It is 0.003 ng TEO iNtn3 on dry gases and reduced to a
concentration of 11% of 02 and perfectly observes the em ssion regul ati ons-
of 0.1 ng TEQ NnB under dry conditions, reduced to 11% of 02.

It should be understood that the present invention is by no neans limted
to the enbodi nents descri bed above and that many nodifications nay be
brought thereto wi thout departing fromthe scope of the appended cl ai ns.

14 CLAI M5 1. A conposition for reducing heavy netals and
dioxins in flue gases conprising a solid sorption material which is a

m neral conpound, preferably non- 5 functionalized selected from

phyll osilicates of the "pal ygorskite-sepiolite” group according to the Dana
classification, characterizing that said mneral conpound is doped with a
hal i de salt. 2. The conposition according to claiml,
wherein said mneral compound is selected fromthe group of phyllosilicates
fromthe subgroup of sepiolite according to 10the Dana cl assification.



3. The conposition according to claim1 or claim2, wherein said halide
salt is an al kaline halide, an earth al kaline halide or the I|ike,
preferably selected fromthe group consisting of NaCl, NaBr, Nal, KC, KBr,
KI, Cad 2, CaBr2, Cal2, MCl2, MBr2,14wgl 2, NHACI, NH4Br or NH4l or

m xtures thereof. 154. The conposition according to any of the preceding
clains, wherein said halide salt is present in an anount on a dry basis
rangi ng from0.5%to 20% by wei ght CLAIMSrably from 1% to 15% by wei ght and
in particular frgmJl.5%to0..10% by i.ght _of hali h of the
wei ght of the coarpd% Mgpsition for red{icing the%vy ﬂeétalg ﬁ%cgm Xﬁ%nﬁ]aﬁ%%gglg;é\sg to

any of céthnﬂhgcaecton@ gdrmdmmanbmnewmchhe 2 (ningtal etcmhp@owip queidrabbp ednby sai d
hal i de_salt has a BET specific surface ar onprised hetween. 70 and 170
legaseh i ofndh il

/%y, pretienalised s& feam a i YHoRYICREESy FrorRAlYgskliessapalls’y HYReen 90

and 13Qc48%4#8g to the Dana classific&tion! BRarefEReml thAsaRe AMidHaNebrigouridls @bpéde
preceding clainms, wherein said mneral conpound doped by said halide salt

has a péhe hﬁllﬂﬁrﬁéltconprl sed between 25 0.15 and 0.32 cnB/g, preferably
bet ween 0.20 andJ0. t tein BsliweRBr A cdpdsd O- 28
cnB/ g, as measur ed ﬁ%gﬂﬁé%ﬁ}p@%@n&gg g ?@Efm nll trogrencdegor ption
| sot hersnselected from the group. of,@hy&oﬂax&té&)ﬁromﬁh@fsabgn@upmj sepivttepacrordion (4 or

uci eavy, net.al.s and di oxi ns conprising the steps: 30supplying a solid
g%'ﬂﬂ?%ﬁliaﬁ?'h @ i's a mineral conmpound, preferably non-

functl onal i zed, sel®eat e@inbosimrpbyd:drdm'gltbmmm fotr@:ialmhﬁ, wherein said halide

"pal ygorskite-sepiolite" tot )

suppl yealy 'saé‘rhaﬁi @'éﬁ kaljde, a g grih alkaline halidb o7 tthﬁ aéé‘ !f(? dgfté?'ﬁqﬂ? ner al
corrpougﬁb@ﬂéor%tﬁgw Né’@l 5N9dE§r Widll, K ER B IKQFC@CI23©aBFQ o2 IMFOIEpRgBeL, doped
with the halide sal 8. The nmethod according to claim?7,

wher ei MQ&:&W@&H‘HH&"M@“‘M osaiduiesieerepf. conpound and of said halide salt is

acfy eved Wi th stig r{ficom OSIFIOH ccording t@anyhﬁ tﬁ@tﬂ}egecﬁﬁ%%[éﬁhggmh@réiﬂx aim?7
or claim8 wherei n sal 5 8 cf m neral conpound has a onpri sed
bet weegaid. Halidadsaltoid pyesent ladmaamagebqrs Iaydﬂs hasisveanging fam @é‘Vgitq( 0% by

10. The @ﬁ r?ef%%glgl A% Q0 A:OJey §efhiBind |ﬁcba9thldf§]'effﬁr'nn ﬂ) Gt gft! ng

is car?® oom t efper a ‘hod "accof di ng
to anymigmloahalwekaﬂtoanlme baiser afithe seigit hbithedengalsttions i n | i qU| d form in an

h Th hod d f
Saia step for putti TP rmeon acerans o vy ol B helraddtlng it TGe” "

sapd | %lﬁ@%ﬁ&érﬁﬁo@fd cped Wééldq—’laﬁ@é kaloRas aiBE Tspedifid safagecarad ooptplneeaal | y
Wth stirr .Terreth(g gcof osding to cla é

wher ei heg\’\éﬁcﬂ‘ 49 apd {18P Nb{a: tﬁrﬁ@@tﬂi’ SebvRanakd ag g 1S AR 'E?fﬁp%ﬁ#?&e Rl sai d
hal i de,3alder 0 8QRksM %R, said mneral conpound 15in said halide salt in a

| i qui d phase, optionally with stirring.
6. The composition according to any of the preceding claims, wherein

said mineral compound doped by said halide salt has a pore volume comprised between
25 0.15 and 0.32 cm®/g, preferably between 0.20 and 0.30 cm®/g and more preferentially
between 0.22 and 0.28 cm®/g, as measured by the BJH method, applied to the nitrogen
desorption isotherm.
7. A method for manufacturing a composition for reducing heavy metals
and dioxins comprising the steps:

30 - supplying a solid sorption material which is a mineral compound, preferably non-
functionalized, selected from phyllosilicates from the "palygorskite-sepiolite” group
according to the Dana classification,
supplying a halide salt, and
putting into contact said mineral compound and said halide salt with formation of

35 a mineral compound doped with the halide salt.



14. The method according any of clainms 11 to 13 wherein said halide salt in
a liquid phase is an aqueous solution or not, having a halide salt content
conpri sed between 1% and 30% in paryigcul ar between 5% arid 27% preferably
bet ween 10% and 27% by wei ght based on the total weight of said solution.
2015. The met hod. adher phetlpd aceordingf toc ciims7, 7whereidt safducoitectirgpoprsaii ng one

W th tREEPEER NS shEr Ry BR SeCurse ML B Eonpr | sed between 60 and.
200C, in particuyl arrheeierR) Z8caadiflg 1t608kim . o BRiMed hatbréncayidistgpliey any of
clainms 7 to 15, wherein said halide salt 25 is an al kaline halide, an earth
al kal i mineral|Goapasindiiae q hynaidity campriggd Hetveea & band 18 ik ag¥IRIRBIFY st i ng
NaCT B 2 PRE i ures chereot . o o M M e or
t he conpositi on 1acddedneiipod @caprding tocaryi efsclaimisy’ ®, 9.fwinerewdeaid agntacind ns and
heeyy sl B R IR Rk 20 stete, 1 particular reroury and Soros
to claim17, as1& Mhetmethodi ddroadibgdo anyesfgsaitnssTidt 1@s whenein said halide
salt is in liquid form, in an aqueous phase.
10 12. The method according to any of claims 7 to 11, wherein said step for
putting into contact said mineral compound and said halide salt is spraying of said halide
salt on said mineral compound optionally with stirring.
13. The method according to claim 11, wherein said step for putting into
contact said mineral compound and said halide salt is soaking of said mineral compound
15 in said halide salt in a liquid phase, optionally with stirring.
14. The method according any of claims 11 to 13 wherein said halide salt
in a liquid phase is an aqueous solution or not, having a halide salt content comprised
between 1% and 30%, in particular between 5% and 27%, preferably between 10% and
27% by weight based on the total weight of said solution.
20 15. The method according to one of claims 7 to 14, further comprising one
or more steps 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
between 75 and 170°C.
16. The method according to any of claims 7 to 15, wherein said halide salt
25 is an alkaline halide, an earth alkaline halide or the like, preferably selected from the
group consisting of NaCl, NaBr, Nal, KCI, KBr, Kl, CaCl,, CaBrz, Cal,, MgCl;, MgBry,
Mglo, NH4Cl, NH4Br or NH4l or mixtures thereof.
17. The use of the composition according to any of claims 1 to 6, for
reducing dioxins and heavy metals, preferably in the gas state, in particular mercury and
30  most particularly mercury Hg® in flue gases.
18. The use according to claim 17, as a mixture with a basic reagent such

as lime.

35



