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SORBENT COMPOSITION FOR AN
ELECTROSTATIC PRECIPITATOR

BACKGROUND OF THE INVENTION

v,,ffi
O = I exp(

I I'ield of the Invention

The present invention relates to a calcium-magnesium
conipound and to a sorbent composition for use in flue gas
streams equipped with mi chmlrostauc precipilalor. a method ui

for oblaimng such sorbmit composiuun and a process of flue
gas treatment using an electmstatic precipitator which cnni-
prises a step of injecting such a sorbent composition. In
another aspect. the present invention is related to a flue gas
treatment installation usin the sorbent composition accord-
in to the invention.

2 Background of the Invention

Fuel combustion in industrial processes or energy pro- zo

ducston gencratcs particulate matter is (c.g. fly ashes) and
acid gases for which their rclcasc in Ihe aunosphcrc has lo
be minintizcd. 1 he renioval of fly ash from tlue gas streams
cmi be perfornied by an electrostatic precipitator (llSP).
Some examples ofelectmstatic precipitators are described in
U.S. Pat. Nos 4„502.872. 8.328,902 or 6,797,035. An elec-
trostatic precipitator genemlly comprises a shell with a ihie
gas inlet and a fluc gds oullck the shell enclosing a plurality
of collection electrodes, and discharge electrodes spaced
fmm each other and a plurality of hoppers positioned under io
the collecting plates A voltage is applied between the
discharge electmdes and the collection electrodes such as to
create an electrostatic Iield charging the particulate matenal
in the flue gas to obtain charged particulate material. The
cluirgcd particulate matcnal is colleclcxl by lhc collecluig ss
ch:ctrodcs. The elcclroslauc precipitator further compnscs
rappers wluch provide mechanical shocks or vibrations to
the collecting electrodes to remove the collected particles
fmm the collecting electrodes 'I he collected particles fall
down into hoppers arranged at the bottom of rhe shell and do

ivhich are periodically or continuously emptied. The col-
lecting cleclrodcs can be planar or ui a form ol'ubular or
honeycomb structure and thc discliarge electrodes, are gen-
erally under thc lbmi of a wire or a roiL

(ienerally, the flue gas treatment installations including
electrostatic precipitators are pmvided with an air preheater,
which may be included in a boiler and/or otherwise provided
as an additional element of the flue gas installation. The air
prehealer compnscs a heat exchanger lransfernn lhe heal
from thc flue gas stream produced by thc boiler to heat the o

combustion air to thc boiler to increase the thermal cfli-
ciency of the boiler In some embodiments, the flue gas
treatment composes niultiple electrostatic precipitators.
('ld-side electrostatic precipitators are located downstream
the air preheater. thereby operate at lower tempemtures z.

gcncrally less than 200'. (392'.). Hoi side electrostatic
prccipildiors arc located upslrcam Ihc mr prchcaler and
operate dl higher lcmpcralures. gcncrally more tlrui 250'.
(482" I().

Sometimes for existing plants, the electrostatic precipita- io
tor units already operate at the boundary of their design
capability due to more stringent particulate maner emission
limits Ihat have bccn introduced over thc years and/or
cluuigcs to plant opera luig conditions such as 1uel switching.

lite equation ol Dcutsch-Anderson describes wilh some ss
approxinmtions the collection efficiency of an electrostatic
precipitator as

Wherein 9 is the fractional collection efficiency, A, is the
area of the collection electrode, V,„ is the paiticle mi ration
velocity and Q is thc volumctnc flow rale of gas. The
properties of the particles that influence collection efliciency
arc primanly thc particle size distnbuuon and their resistiv-
ity 1he resistivity of the particles mfluences the particle
migration veiocity as described previously in the Deutsch-
Anderson equation.

I/anous attempts have bcmi Intxl lo rcdiucc the resistivity
of particles. Il is known for example from U.S. Pal. No.
4,439,351 that for an electrostatic precipitator to work
etficiently, the electrical resistivity of the tly ash must be
v ithin 1117 (Ixifl') to 21110 (2x10'o) ohnis-cm Another
document. Mastropietro, R. A. Impact of Hydrated Lime
Injection on Electrostatic Percipitator Perfonnance in
ASTM Symposium on Lmie Uttlindtion, 2012, pp 2-10,
states that Ihc resistivity ol'ly ash should be witlun IE8
(I x10 ) to I ill I (Ixlfln) ohms-cni 1loivever, the electrical
resistivity of fly ash is generally higher and chemical addi-
tives were used such as SO,. I I('I. Nl ls, Naz( Oi. NS,SOS
and NH(CHSCH,OH) to lower the resistivity of fly ash.
However. those additives are susceptible to release of unde-
sired compounds. The same docummit discloses lhe usc of
polymers for loweruig Ihc rcsistn ity of fly ash. However.
polymer additives generally de rade at high temperatures
and must be injected Io the tlue gas stream at low: tempera-
tures.

Document U.S. Pat. No. (I.126.910 discloses the removal
of acid gas from a flue gas with an electrostatic precipitator
by spraying a solution of sodium bisullite, calcium bisullitc,
magnesium bisullilc potassium. bisullitc or anunonium
bisuliitc or a combuianon fliercof uito a stream ol's
upstream to the electmslatic precipitator unit Such bisulfite
salts selectively remove the acidic gases such as 11('I, I IF
and SO, but they don*1 remove sulhir dioxide. Sulfur diox-
ide in the flue gas has to be removed aftenvards with a
rcagcnt such as hydra(cd lime. Docummit U.S. Pau No.
6,803,025 discloses a similar process using a rcacuon com-
poUiid sclccled iioili llic gioUp coiisisliilg of sodiUlii cal-
bonate, sodium bicarbonate, sodium hydroxide. ammonium
hydroxide, potassium hydmxide, potassium hydroxide,
potassium carbonate and potassium bicarbonate to remove
acidic gases such as HCI, HF. SOS and partially SO, from the
fluc gas. However, rcnuiinuig SO, still has to be rcmovcd by
using another reagent such as hydrated lunc For lhc treat-
ment ol'luc gas rclcascd by power plmits, thc amounis of
chlonde released by homin fiiel or coal are generally very
low relative to SOS, therefore the flue gas treatment process
can be simpiified by using only hydrated lime as a sorbent.

The document WO2015/119880 relates to the drawbacks
of Irons or hydrated lime ds sorbenls lor fluc gas trcalmcnl
process with elcclroslauc precipitator urum Sodium based
sorbcnts are intown lo decrease the resistivity ol'particulate
matter; however, a main dmivback of the use of sodium
sorbents is the leachin of heavy nietals from the fly ash is
enhanced leading to potential envimnmental contaminafion.
Calcium hydroxide based sorbents do not present the prob-
lem of hcavy metal leaching from fly ash, but they are
known lo incrcasc rcsisuvily ol the particulate muller (fly
dsli) eillidiiicd lli llic BUc gris slrcalli so llltn fllc cfllciciicv ol
the electrostatic precipitator unit may be lowered when
calcium based sorbents are used. 'I he sante document dis-
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cloaca a compos&tion Ior reducing parnculate rcs&suvity ul a

flue gus and for cupturin acid gases, wherein the compo-
siuon comprises an alkal& meuil,'alkali ca&th partmulatc hav-
ing a formula (L» a N I Ka) (Mg& s C la) (OH)y
(('Oi) .nil,O. nlore specitically a tbrmula Na„,,('a,(OH),
(('O&),.nl i&O wherein a ratio of W to x is about IO to about
3/1. Therefore the composition still presents a high amount
of sodium which would be likely to not only leach itself, but
sodium is also know to increase the leachin ofheavy memls
con&aincd ul thc Jly ash. I 1 I

U.S. Pat No 6,797,03S d&scloscs a pmccss fi&r reducing
the resistivity of fly ash by spraying an aqueous solution of
potassiun& nitrate or potassiuln nitrite on the streant ot flue

as or by injecting powder of potassium nitmte or pomss&um
nitrite into the duct through which the flue gas flows. A
drawback of using those powders of nitrate or nitrite salts &s

tha& they rcac& w&th other spccics thtm fly ash and results &n

loss &cdcllvc chcnncal rot&ching Ihc'. ciilh:enon pl&&tea of Ihc
elec&rostatic precipitator Therefore, it is suggested to inject
those nitra&e salts as hnely divided powders to reduce the lo
exposed reactive surface area and inhibit reactions v.ith
nitrous oxides and sulfur oxides.

U.S. Pat. No. 7,744.678 B2 discloses a method where
addition of an alkal& metal species, cumpnsulg sodnim,
bc&worn& 0.2 and 3.S wt %, to calcnun hydroxule sorbcnts
pmvides an impmved reactivity towards SO& capture Addi-
tion of the alkaline metal species is carried out in such a way
that the BET specific surface area (SSA) by nitrogen adsorp-
tion remains higyhat 30&SSA&40 (m /g).

The combination of sodium salts and hydrated lime &o

beyond concmltrations ment&oned ul U.S. Pat. No. 7y744y678
B2 is undes&red bccausc of two adverse cfli:cts. (I) mcrease
of &he sodiunl content will lead to increased leaching of
heavy metals front the fly ash residue, (2) addition of sod&unl
in aqueous form to hydmtted lime reduces the 131&1 specihc li
surface area of the hydrated lime thus reducing the reactivity
towards acidic ases

In ihe paper 849 presented a& Ihe power plant pollulmlt
con&rol dnd carbon mana gcmen& "MEGA*'ymposium, Aug.
16-19, 2016. Iialtinlore. Md., Foo et al present a successfi&l du

indus&rial application of SO& removal with an enhanced
hydrated lime sorbent used in a cold side electrostatic
precipitator. Laboratory resistivity measurements of fly ash
mixtures &lith hydrated hme and enhanced hydrated lime
have benz performed w&th CaSO&, whcrcin CaSO& was
added Io sunulatc typ&cdl fly ash rcs&dues. Enhanced
hydrated lime of this paper has a surface area greater than 40
nl"/, a pore volmne greater than 0 2 cm "&8 and a nledian
particle size dsu comprised between 6 and 12 micrometers
and has been found to present acceptable maximnm res&s- sc

tivitv of IEI I (lxl0") Ohms cm.
However. there w snfl a aced Io provide calcium-ma nc-

sium compound wh&ch cdn bc advantageously used &n fluc
gas treaunent installat&ons highly compatible with electro-
s&atic precipitators &1

'Jhe object of the present invention is to provide cele&un&-

magnesium compound and sorbent composition composing
said calcium-magnesium compound removing the intnnsic
drawbacl of these sorbcnts ul their application ul electro-
&&a&le pleo&pl&a&or un&un sc

SUMJS&LARY OF THE INVENTION

According to a lira& a spec&, thc prescn& invenuon is rclatcd
to powdery cele&um-magncs&um compound compnsulg at Si
least a calcium-magnesium hydroxide content greater o&'qual

to 8(J weight %, w&th respect to the total v eight of the

powdery calcium-magncs&um compound, further prcsentulg
a resistivity at 300'. (372" F.) R„„, lower than JEII
(I xi 0"

) Ohms cm mid lnghcr titan I E7 (I x10 ) Ohms cm,
advantageously lower than ll&10 (lx10'c) Ohms cm and
h&ghcr than 5E7 (Sx10 ) Oluns cm, prefi:rably lower than
Sl&9 (Sxlfla) Ohms cnl. more preferably lower than ll'.9
(lxl0') Oluns cm, even more preferably lower than SE8
(Sx10") Ohms cm

It wus surprisingly observed tl&st a powdery calcium-
magncsium compound can bc successfully used in flue as
treatment usin electrostatic precipitators v hen the resistiv-
ity a& 300'. (372'.) is sull lower than JEll (Ixlflo)
Ohnls cm, preferably in&ver than H&10 (I x10'u) Ohms cm,
meanu&g Il&at thc powdery cele&um-magncs&um compound &s

robust and does not decompose at relatively high tempera-
ture. Accordingly, this powdery calcium-magnesium com-
pound is able to positively modify the resistivity of air
pollution controi residue &vithout impacting negatively the
operation of Ihc clic&rostdiic proc&p&tutor.

If the powdery calcium-magnesium compound is a cal-
cnun-nnigncshun con&pound conlprlsnlg tlt li ast a cdlcliun-
magnesium hydroxide content rester than or equal to 80
we&ght %, preferably gree&er than or equal to N2 weight 'r'Ix

nx&re preferably greater than or equal to 85 w:eight 'r'Ix

advantageously greater or equal to 88 wei+I %, v ith respect
to the total v,eight of the powdery calcium-magnesium
compound, &I will bc prcfembly &njcc&cd at a location near
upstream of Ihc preheatcr as ul that locdt&on of the Ihic gas
tlow inside which the calcium-nlagnesiunl compound is to
be injected. the temperature is favomtble for capture of
pollutant co&npounds in the flue gas by the high hydmxide
content. In this case, as the product does not decompose at
typical temperatures upstreanl or near upstream of the air
prcheatcr, Ihc resisuiity of the cele&um-magnesium com-
pound af&cr cxposurc at such typ&cdl Imnpcraturcs, Ior
example 370'. (700'.) is still low enough at typmdl
temperatures of cold side l!SP installations or hot side I'gp
installations to modify the resistivity of the mixture of the tly
ashes present in the flue gas und the calcium-magnesium
compound injected.

By Ihe Icmls cele&um-nuigncsium compound with a cal-
cnun-nuignesium hydrox&de con&en& grcatcr than or equal Io
80 vvcigh& %. prcfi:rdbly greater tlrdn or equal to 82 we&ght
%, more prefentbly greater than or equal to 85 weight 'r(,
advantageously greater or equal to NN weight %, with respect
to the total lveight of the poivdery calcium-nm necium
compound. it is meant within the meanin of the present
invcnnon that at Joist one calcium-magnes&um compound
according Io thc presmli immit&on &s therefore at least
fi&rnuxl with (calci&ic) slaked 1&mc, slukcd dolonut&c Junc (or
dolinle), magnesium slaked lime

I'he molar proponion of calcimn to magnesium in dolo-
m&t&c l&me (also called dolime) can vary from 0 8 to 1.2. In
the calcium-magnesium compound. the propo&Sion of cal-
cnun to magncs&um c;m bc also higher or lower up to 0.01
to 10 or even 100. Indeed, natural limestone wluch is
calcu&cd to Ibm& qu&ckl&mc, which luucr beu&g I'urthcr slaked
to provide hydrated lime comprises magnesiunl carbonate at
a level which can vary from I to 10 weight % with respect
to the total lveight of the poivdery calcium-nm necium
compound. If the compound in question is a nm necium
carbonate wh&ch &s calcu&ed to Ibnn magnes&um ox&dc,

wh&ch la&tcr bc&ng Ihrthcr slaked to provule magnesium
hydroxide. &ts contcn& in cele&um carbons&c can also vary
from I to 10 iveight % lt should be noted that a part of the
magnesium oxide might remain unslaked
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lllc calciunl-nldgncs linn conlpoiuul clul also couldul
impurities 'lhe inlpurities notably comprise all those which
are encountered in natumsl linlestones and dolomites. such as
clays of the silico-alununate type, silica impurities based on
common transition metal such as iron or manganese. The
CaCO,, MgCOC Ca(OH)s and Mg(OH), contents in cal-
cnun-magnesium compounds may easily bc dctermlncd
with convenuonal methods. For exiunple. they may be
detemiined by X-ray fluorescence analysis, the procedure of
which is described in the I IN 15309 standard, coupled v ith IB

a measurement of the loss on ionition and a measurement of
the ( 'Os volume according to the EN 459-2:2010 E standard.

Preferably. the calcium-magnesium compound according
lo thc presmll ulvcnuon presents a maximum rcslslivily Ro,„,
lower lhml SE11 (Sxlfl'') Oluns cm, prcfi:rably lower than
l ill 1 (Ixlflu) Ohnls cm and more preferably lower than
51110 (Sxlfl'o) Ohms cm

Advantageously. the calcium-magnesium cnmpound is
doped with calcium nitmte an amount greater than or equal
to 0.05 lveight '/o and lower or equal to 3 weight % with lc
Icspcct lo lhc ICL'0 weight of lhc'. powdco/ clllclunl-nlagnc-
sium compound.

In a preferred embodiment of the calcium-magnesiunl
compound accnrding to the present inventinn. the tntal
wei ht of said calcium nitrate is greater than or equal tn 0 I

lveight % and lower than or equal to 5 weight %. preferably
between 0 3 and 3 w eight %, with respect to the toml weight
of thc powdery calcium-magnesium compound.

In yct mlother preferred cmbodunem, the calcium-mag-
nesium compound of the invention further comprises a ic
sodinnl based additive m an anlount up to 3 5 weight % v ith
respect to the total weight of the poivdery calcium-magne-
siunl compound. expressed as sodium equivalent. Prefer-
ably. sodium is in a minunum amount of 0.2 wt. % with
respect lo Ihc toLil weight of Ihc powdery calcium-magnc- ls
sinai conlpilund Bnd cxplcsscd Bs sixhiun cqutvlllcnl

Sodium under the form of a sodium based additive in such
amounts is known to have a slight effect nn decreasing the
resistivity of the sorbent. as presented by linn et al (2016)
document previously mentioned. The applicant found that a dc

sodiuln based additive in such amounts in combination v.ith
the presence as descnbcd hcrcundcr of calcnim mtratc
further provides mi additional clli:ct on thc dccreasulg of thc
rcsisnvity of thc sorbmil composiuon. The use of a sodnun
based additive in conlbination ivith the presence as
described hereunder of calcium nitrate decreases the resis-
tivity of sorbent composition more than when presence as
described hereunder of calcium nitrate is used alone in the
calcium-magnesium compound and more tirul when a
sodnim based additive is used alone ul thc calcium-magnc- B

sium compound.
In a preferred embodiment, the powdery calcium-magne-

sium comprises particles having a dso comprised between 5

and 25 Iun, preferably between 5 and 20 pm. more prefer-
ably betivcen 5 and 16 pm. o.

lhc noLi I ion dw rc)trescuts a diameter cxprc seed in pm. as
mensurixl by laser granulometry ul methanol optionally after
solucauon, relatively to wluch X % by nuiss ol'lhc measured
particles are smaller or equal.

Preferably. in particular if the powdery calcium-magne- ic
siunl compound is a calcium-magnesium compound com-
prising at least a calcium-magnesimn hydroxide content
greater llrdn or equal lo SO wciglu %, lhe calcium-magne-
sium compound according to thc ulvcntion has a BET
specific surface Brea ofat least 20 m,'g, prelbrably ofat least ss
25 m,lg. preferably of at least 30 ms/g, more preferably of
at least 35 m / 'I'he 131:1'urface area is determined by

manomclry with adsorption of nitrogmi after degassing in
vacuum at 190'. (374" F.) for at least 2 hours and
calculated accordulg to thc nuilupoult BET method as
described in the ISO 92771201011 standard.

Prcli:rably. in particular if the powdery calcium-nmgnc-
sium compound is a calcium-magnesium compoiuld com-
prisulg at least a calcium-maytesium hydmxide content
greater than or equal to SO v ei ht %, the sorbent composi-
tion according to the invention has a BJH pore volume of at
least 0.1 cm /g. prcfcrably ol'at least 0.1 5 cm /g. prcl'crably
of at least 0.17 cm'/g. more preferably of at least 0.2 cnls/g.
Thc BJH pore volume is delcrnuncd by manometry with
desorptinn of nitrogen after deaassin in vacuum at 1 90"('374'.)for al least 2 hours mid calculated accordulg to lhe
13 11 I method as described in the ISO 9277/20101. standard

Other embodiments of the calcium-magnesium com-
pound according to the present invention are mentioned in
the appended claims

According to a second aspect, the present uivcntion also
relates to a sorbent composition for flue gas treatment
hlsldllBtlon hlchidhlg Bn clcclloslatlc prcclplL'ilol conlplls-
ing said calcium-nmgnesinnl compound according to the
pl'cscnt invention.

Preferably, the sorbent composition according to the
invention fiirther comprises activated charcoal, lignite col e,
halloysite. sepiolite. clays such as bentonite. kaolin, ver-
miculite or any other sorbent such Bs lire clay, aerated
cement dust, perlilc, cxpdndcd clay, hmc sandstone dusL
tress dust, Yali mck dust, tress lime, fiiller's earth, cement,
calcium ahuninate, sodinnl aluminate. calcium sulphide,
organic sulphide, calcium sulfate, open-hearth coke, lignite
dust. fly ash, or water ghsss.

In a preferred embodiment. the sorbent composition
according lo the prcscnt mi cntlon compn sea a sodnun basest
addilivc ul an amount up lo 3.5 weight '/o with respect to lhe
total weight ol'hc powdery calcium-magnesium compound
and expressed as sodium equivalent In particular, the
amount of sodium in the composition would be higher than
0.2 wei ht % ivith respect to the total weioght of the powdery
sorbent composition.

In a prcfcrrcd cmbodunmlt. thc sorbent composition
according lo thc present invention compnscs said calcnun
nllrntc at an amount granter than or equal to 0.05 weight %
and lower or equal to 5 iveight o/o with respect to the total
v eight of the powdery calcium-ma nesium compound and
v herein preferably the total weioght of said calcium nitrate is
greater than or equal to 0.1 lv eight % 'Iud lower than or equal
to 5 weight %, preli rably bctw cen 0 3 mid 3 weight %, will
respect to thc total v:eight of lhc dry sorbent composition.

In a prcfi:rred cmbodmlent of thc sorb ent composition
according to the invention. the said calcium-magnesium
cmnpound is hydnlted lime.

Other embodiments of the sorbent composition according
to the present invention are nlentioned in the appended
clduns

According to a llurd aspect, thc present invention is
rclalcd lo a process for manufacturing a sorbent composition
for a flue gas treatment installation including an electrostatic
precipitator, the process comprising the steps of

a) proi iding a calcium-magnesium compound to a reac-
tor,

b) addulg calcium niudtc or nitwc acid or a combination
thcrcof in ml amount calculated to obtain bet w iwn 0.1
weight % and 5 weight o/o, prcfcrably bclwcen 0.3
v eight % to 3 weight % of calciunl nitrate m weight of
dry sorbent composition.
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In a prcfbrrixl mnboduncnt, thc sorbent composiuon com-
prises particles havmg a d,i, comprised betv een 5 and 25
um, preferably between 5 and 20 iun, more prefenably
betiveen 5 and 16 um

In another preferred embodiment of the process according
to the present invention. said calcium-magnesinm com-
pound compnscs u calcnun-magnesium hydroxnlc content
greater or equal Io 80 weight %, with respect Io the total
wei ht of the dry calcium-magnesium compound

Preferably the process of manufacturing said sorbent Io

composition comprises a step of adding a sodium based
additive in an amount calculated to obtain up to 3.5% of
sodium equivalent in w eight of the dry sorbent composition.

In mi embodnumit of Ihe process of manufacturing
dCCoidlllg lo tilC 111VCiitioii. flic'. SICp Ol plovldilig a CBIClillll- I

magnesium compound to a reactor coinprises the step of
pmviding a quicklime to said reactor, shaking said quicklime
with a predetermined aniount of water to obtain said cal-
cium-magnesium compound comprising at least a calcium
hydroxide content greater or equal to 80 weight %, with zo

respect Io the total weight of Ihe dry calcium-magnesium
compound with an prcdcternuncd amount of moisture

More advantageously, said step of slaking i ~ performed in
conditions such as to obtain hydrated lime with a Ul(l'pecihc

surface area by nitrogen adsorption of at least 20
ms/g, preferably of at least 25 ms/g. prefembly of at least 30
ma/g, niore preferably of at least 35 ms/g.

In liirther prcfbrrcd embodiment, said slcIS of slakuig is
performixl ui conditions such as Io obtaui hydrated luna with
a 13.111 pore volume for pores having, a diameter lower or 10

equal to 1000 A by nitrogen desorption of at least 0.1 cms/g,
0 15 cm"/g. preferably of at least 0.17 cm"/g,„more prefer-
ably of at least 0.2 cms/ .

Preferably. said step of slaking is performed in the same
conditions as thc ones dcscnbed ui U.S. Pat. No. 6,322,769 ii
ol'he applicant mid utcotporatixi by refcrcnce.

Ill dll dltCrllatlVC Clllbodilllcllt Ol I11C pioCCSS iif llulliillBC-
turing according to the invention, the said step of slaking is
performed in the same conditions as the ones described in
the U.S. Pat. No. 7,744,678 of the applicant and incorpo- 40

rated by reference.
In an embodiment ol'he process of manul mturuig smd

sorbent according to thc invenuon, the stop ol'dding an
dddiiivc or a mixture of addiuvcs, compnsuig a! least
calcimn nitrate or nitric acid or a combination thereof is
performed before said step of slaking quicklime.

In another embodiment of the process of manufacturing
said sorbent composition. the said step ofadding an additive
or a nnxlurc of addiuvcs, compnsing al ledsl calcium mtrate
or nitnc acid or a combuiation thcrcol's pcrfonncd duruig 0

sdld smp of slaklllg qulcklllllc.
Alternatively. in the process of inanufacturing said sor-

bent composition. the said step of adding an additive or a
mixture of additives, comprising at least calcium nitrare or
nitric acid or a combination thereof is performed after the s.
said step ol'lalong quicklime.

It has been hiuud by thc applicant that Ihe step of adding
dn additive or a mixture ol addiuvcs, compnsing a! least
calcimn nitrate or nitric acid or a combination thereof
performed before, during or after the said step of slaking, in ic
the aniounts mentioned hereinabove. does nor substantially
change the pore volume of the calcium-magnesium com-
pollild. Also, flic spccillc surlBcc drca ill aiiv case icllldllls
aboie 20 m /g. In parucular. thespecitic surface area of the
sorbent compositiou accorduig Io thc present uivcntion is Si
substantially the same as for calcium hydmxide sorbent
prepared by the known methods such as the one described in

U.S. Pat. Nos. 6,322,769 and 7,744,678 uicorporated by
reference, provided tlmt addition of calcium nitrate or nitric
acid or a combination thereof is performed after the step of
slaking and prefenably betiire the step of drying. Therefore,
the properties of the sorbent ensuring the efflciency of SOC
removal are preserved.

Preferably. thc said process of mauufactunug is cliarac-
tcnzed ui Ilmt it lurfher comprises a step ol adding acuvated
charcoal, lignite coke, halloysite. sepiolite, clays, bentonite,
kaolin, vermiculite, fire clay, aerated cement dust, perlite,
expanded clay, lime sandstone dust, tress dust, Yali rock
dust. trass lime. fuller's earth„cement„calcium aluminate,
sodium aluminate, calciuni sulphide. organic sulphide, cal-
cnun sulfate, open hearth coke, hgrute dust, fly ash, or water
glass, prcl'crably pcrfomicd after thc said step of slakuig.

Other embodiments of the process for mamifacturing a
sorbent composition according to the present invention are
mentioned in the appended claims

In a fourth aspect. the present invention is related to a flue
gas treatment process using an installation comprising an
uiicction zone arranged upstream ol an clcctrostatic precipi-
tator, clmractcrizcd in thai il comprises a stcft of uijecting in
said injection zone a sorbent composition as disclosed herein
according to the present im ention

More particularly, the flue gas treatment pnicess using an
installation including an elechostatic precipitator. and an
infection zone arranged upstream of said electrostatic pre-
cipitator and tluough which flue gas is flowuig towards said
electrostatic precipitator is characteuzcd ui first thc said
pmcess comprises a step of injection of a sorbent compo-
sitmn in said injection zone, said sorbent coniposition com-
prising a calciiun-magnesimn sorbent, calcium nitrate, the
total amount of said calcimn nitrate bein comprised
between 0,1%v and 5%, prefemably 03 to 3.5% in weight of
the dry composiuon.

Accorduig to thc prcscnt invention, thc said sorbent
colllposltloll 11BS B lowCi iimiStlvitv'olllparCd to CdlCiillll-
ili;lgflcsiiiiii soi'bcilts of pilot'it. foi'xalilplc,'lt 200 ( of'owerafter exposure to a tempenature of 300" ('572" I')
Injection of the sorbent coniposition according to the inven-
tion In an injection zone to mix with flue gas is eflective for
thc removal ol'OS mid other gasxmus ucids and thc lower
resistivity ol such sorbent composiuou unprovcs Ihe collec-
tion of particulate matter on Ihc collccung clectmdcs of thc
electrostatic precipitator.

In another preferred embodiment of the process according,
to the present invention, the sorbent composition comprises
a calcium-magnesium compound at least a calcium-magne-
sium hydroxnlc, and said sorbmit composition is iniectcd in
said infection zone v:herein said tlue gas has a Icmpcrature
grcatcr limn or equal to 180'. (356' ), prcfcrably greaier
than 200''392" I(), more prefenably comprised between
300" C (572'() and 425''7')7" li ).

The said sorbent composition can be used in the flue gas
treatment process according to the present invention under a
broad range of tcmpcraturcs. Ibr cxmnplc between 100'.
(212'.) and 425'. (797'.)

Advmitageously, thc said additives of thc sorbent com-
position according to the present invention do not encounter
degradation at temperatures higher than 180" ('356" I

'
so

that said sorbent composition can be injected in the said
infection zone vvherein the temperature is greater than or
equal to 180'. (356'.), preferably grcatcr tlmn or equal
to 300'. (572" F.). As Ihe iniection zone is localcxf
upstream of Ihc air prehcater, tempcraturcs at the inicction
zmie can range benveen 300" (1 (372" li ) to 425" ('. (797"
ii), preferably 350''662" I() to 380" ('716" I )



US 10,874,975 B2
10

Prefbrably. in tlm tlue gas trcaunent process according to
the invention. the said injection zone is located upstream of
an air prcheatcr I(sell loca(cd upstream of sall clcmtrostalic
precipitator.

Prefbrably. in thc fluc gas treatment process of thc mven-
uon, thc said sorbent composition compnscs B sodnlm based
additive in an amount up to 3.5% in weight of thc dry
composition and expressed as sodium equivalent

Preferably. in the flue gas treatment pnlcess of the inven-
tion, the said sorbent composition has a BET specific surface
area of at least 20 m /g.

Prcli:rdbly, in Ihc fluc gas trcatmcnl process of the mvml-
non. the said sorbent composition has a BJH pore volume
obtauuxt from rutrogcn dcsorptlon of at least 0.1 cm'/g.

Preferably. in the tlue gas treatment process of the inven-
tion. the said sorbent composition has a l3.111 pore volume
obtained from nitrogen desorption of at least 0.15 cm'/g,
prefembly of at least 0 17 cm'/g. more preferably of at least
0.2 cmo/g.

Prefbrably. in thc fluc gas treatment process of thc mven-
non, the said sorbent composition funhcr comprises acti-
vated charcoal, lignite coke, halloysite, sepiolite, clays,
bentonite. kaolin. vermiculite, fire clay. aerated cement dust,
perlite, expanded clay. lime sandstone dust, truss dust. Yah
rock dust. tress lime. fuller*s earth, cement. calcimn alunu- -"

natc. sodium alumulatc, calcium sulplude, orgamc sulphlde,
calcium sulfate, opml-hearth coke, hglutc dust, fly ash. or
water gltlss.

In an embodiment of the flue gas treatment process of the
invention, the said sorbent composition is injected as a dry
powder in a dry in)ection system or as an atomized slurry in
a spray dryer absorber

Other embodiments of the flue gas treatment process
dccoldnlg to thc present nlvcntlon Brc nlcnttonixl tn thc
dppmxlrxl clmms li

In a fifth aspect. the present invention is related to a flue
gas treatment device comprising an electrostatic precipitator
downstream of an air preheater. said air preheater being
connected to said electrostatic precipitator by a duct. char-
acterized in that it further comprises an injection zone for do

iniimtulg a sorbent composluon according to Ihe present
invention arranged upstrctml of said air prchcatcr.

Other embodiments of the flue gas treaunent device
according to the present invention are mentioned in the
appended chlims

Preferably the said file gas treatment device or installa-
tion is used for treating file gas of a plant. in particular a
pov:cl pkult, Usnlg coal or IUcl con(Bann snllnl spcclcs of
other acid gas prccursors.

Preferably the said flue gas treatment installation hlrther
comprises a reservoir composing said sorbent composition
to provide said sorbent composition to the said ilfltection
zone through a sorbent inlet.

l3RII!I'I IS('RIP'I'ION Ol'I'Ill'. DRAWINGS

FIG. I presents a schematic embodiment of a flue gas
treatment installation carryin out the flue as treamtent
process with the sorbent composition Bccordmg to the
plcscnt nil cation. SC

DETAILED DESCRIPTION OF THE
INVENTION

According to a Iirst aspect, thc present lnvennon is rclatcd si
to a sorbent composition for flue gas treaunent installation
including an electrostatic precipitator. said sorbent compo-

sillon compnsing calcium-magnesium compound, charac-
terized In that it further comprises an additive or a mixture
of additives ln an amount composed bctw ccn 0.1% mid 5%,
preferably 0.3% to 3% in lveight of the df) composition, said
additive or additives contaumlg at least calcium nitrate.

In a preferred embodiment, the calciunl-nlagnesium com-
pound is based on hydrated lime

('alcium hydroxide sorbents are manufactured by reacting,
(or siskin ) calcium oxide, CBO or quick lime. with water in
d so cBllcd hy'dldtol, dlso ctdb:0 slakulg unln Altclntltlvclv,
calcium magnesium hydroxide sorbents are manufactured
by reacting dolonutic lime (also called dohme) or nmgnc-
sium lime ivith water in a hydrator. Alternatively, quick lime
and dolomitlc hmc cdn bc mixed together and slaked will
v ster in a hydrator to provide a mixture of calcium hydmx-
ide and calcilun magnesiunl hydroxide. In the followin . the
pmcess of manufacturina of the sorbent composition will
refer to quick lime but the process of manufactunn is not
hnutcd to quick lunc as a startulg matcnal and dolomltlc
lime or a combination of dolomltic lime and/or magnesium
hmc and qlnck hmc can also be used Bs starting materials.

I'he process of manufacnlring of the said sorbent com-
position according to the invention conlprises a step of
slaking quicklime with a predetermined amount of water to
obtain hydrated lime with an predetermined amount of
moisture. and is characterized in that it comprises a step of
dddnlg Bn tukhtlvc 01 II nux(Urc of additives 10 dope'. Ihc
sorbent composition ul an amount calculated to obulin
betweeit 0.1% and 5%, prefenlbly between 0 3 and 3.5'r'Ir of
said additive or mixture of additives In weight of the dry
sorbent composition, said additive or additives containing at
least calcium nitrate or nitric acid or a combination thereof.

In an embodiment of the process of manufacturing the
said sorbent composition. Ihc prcdctctmtncxt amounl of
water in thc said s(031 of slaking is in a water to luna rauo 2: I

by'clght of hlghcf.
In an embodiment of the process of nlanufacturing the

said sorbent composition, the amount of water in the slaking
step can be adapted to obtain a hydmted lime with a moisture
less than or equal to 10 wt %o. preferably less than or equal
to 5 wt. %, prclbrably less Ihan or equal to 2 w %, morc
prcfcrably less tlrdn or equal to I w % with respect to thc
total weight ol thc sorbent composition at a powdery stale.

In another enlbodiment. the mnount of water in the
slaking step cml be adapted to obtain a hydrated lime ivith
a moisture content comprised betw een 5 wt. % and 20 wt. %.
The amount of v:ster in the slaking step can also be higher
such as to obttun B hydrated lime with a moisture content
above 20 w t. %. all oio bmng cxprcsscd with rcspimt lo thc
total weight of the sorbmlt composition at a powdery slate.

In an elnbodinlent, the hydrated lime obtained after the
slaking step is dried in a further step

In an embodiment of the process of manufacturing of the
sorbent composition accordin to the invention. the said
additive contauun calcium luudtc is used to dope thc
sorbent composition by addulg thc additive contmning cal-
cnun nltl'lite tls Bn BSUcoUs soil(lou 01's II sUspcnslon ol Bs

apowderbefore ordurin the said step of slakmg of calcium
oxide or calcium magnesiunl oxide or a combination
thereof.

In another embodiment of the process ofmanufacturing of
the sorbent composluon according to the invention, calcium
nitrate Is added as aqueous solution or as a suspension or as
d povvdcl dftcr the snid step of slalong. Prefbrably, a step of
drying is performed after the step of slaking and after the
step of adding calcium nitrate. ('alcium nitrate is preferably
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Biidcii to calcium hydroxide or calcium magnesium hydrox-
ide befi&re injection in an injection zone of the flue gas
trcilnncnl his&all&it&on.

In a preferred embodiment of the procews of mamifactur-
ing of lhc sorbent composition, &he said slap of slaking
quicklime is performed in the conditions such as to obtain
hydrated linle with a BET specific surface area from nitro-
gen adsorption of at least 20 ms/g and a 13.II I pore volume
obtained from nitro en desorption of at least 0.1 cm'/g.

1 1 I

&/anoh&s proccsscs areavmlabic &o thc man skilled in thc art
to obtain an hydrated lime with such propertie~. Bnd are
disclosed for cxamplc ln documents U.S. Pa&. Nos. 6,322,
769 and 7,744.678 of the applicant and incoipora&CI by
ICI&XC&&C&1

In the process of manufactming the sorbent composition
according to the invention, particles of quicklime are advan-
tageously used having a panicle size distribution of less than
5 nml. in particular quicklime particles of particle size
dhstubuuon 0-2 mm. lo

Other processes for obtainin hydrated lime with hi h
specific arcs and/or lugh porc volume can bc Ibund for
example in U 8 Pat No 5,492,685 ivherein an amount of
alcohol such methanol or ethanol is added prior and/or the
step of slaking quicklinle and is removed after drying, in
patent DE36&20024 wherein sugar is added in the step of
slaking for increasing the specific surface area and wherein
glycols or annncs arc added &o increase lhc flowabihty. &n

U.S. Pa&. Nos. 5,277,837 hmd 5,705,141 whercul aildilives
such as ethylene glycol, diethylene glycol„ tri ethylene so

glycol, nlonoethanolamine. diethanolamine, triethanolanline
or a combination thereof is added in the step of slaking for
increasing the surface area of hydrated lime.

In the process of manufacturing the sorbent composition,
calcium mtrate can bc added ul certain mnounls secor&hug to &s

thc invmltion as &hsclosed hercul bcl'orc &hc smd stc3& of
slaking, durulg lhc step ol'lakulg or after thc step of slaking
without substantially changing the 13.II I pore volunle fi&r

pores having a dianleter lower than or equal to 1000 A of the
sorbent con&posit&on. Moreover the BJH pore volume of the so
sorbent con&posit&on according to the present invention is
subslan&ially thc same as for calcium hydroxide sorbmll
prepared by the known methods such as thc onc described ln
U.S. Pat. Nos. 6,322,769 and 7,744,678 ulcorporalcd by
reference Also. the 131,'I'pecific surface area of the sorbent
composition is above 20 ml/8 Theretbre„ the properties of
the sorbent ensuring the eihciency of SO. removal are
preserved. Alternatively. nitric acid or calcium nitrate and
lulnc acid can bc added bcforc, during or aflcr the slop of
slaking. Preferably, a lughcr BET spccilic surface area is o

oh&au&&xi win:n calcium nltmte or lutnc acid or a combuxi-
tion thereof is added after the step of slaking. and preferably
before a dryin step

In the said pmcess of manufacturing the sorbent compo-
sition accorchng to the invention, if a hydmted lime corn- »
position is prcparcd according to thc method described ln
U.S. Pat. No. 7,744,678, such method comprises a step of
Biiding a quantity of an alkali metal, prcfi:rablv sodnnn ul an
qumltity to the quicklinle or to the slaking water or to the
hydrated lime, suflicient to obtain in the hydrated linle an io
alkali nletal content that is equal to or greater than 0.2% and
equal or less than 3.5% by weight based on the total weight
ol'he dry sorbent composition. The sodium can be addcxi,
for exmnplc, as NasCO&. Accordin lo this mnboduncnl,
calcium nitrate or nitric acid or a combinallon thereof is ss
further added after the step of slaking, and preferably before
a drying step with an anlount such as to obtain a content in

calcium nitrate betwimn 0.1% and 5%o, prcfcrably 0.3% lo
3% in vveight of the dry sorbent composition

Manous sorbent compos&nona have bccn prepared accord-
ing to the method ofthe present im ention and measurements
of the resistivity of dry powders ol saul sorbent composi-
tions have been carried out in following the procedure
outlined by IEEE (Estcourt, 1984). Basically. a resistivity
cell of a determined volunle is flied by a dry powder of
sorbent composition and the poii der is then compacted with
a weight such as &o ob&ain a flal surface. An slim&rode wh&I&

a guard is placed over the surface of the powder and the
res&shiv&tv ill lhc powilch Is a&casu&i:&I ln &In ovi:n ilnilch
stream of air comprising 10% of humidity at various tem-
pcraturcs composed bc&wcml 150' (302'.) and 300" C.
(372" I() I'he resistivity of comparatives examples have
been measured in the sante conditions. For each measure-
&Bent, a nulxliuuiu I'esistli'ity 13&nax anil a I'csistiv&ty;lt 300
C. (572'.) has been detemlined. The resistivity measure-
ulcnls Bhc prcscntixi hi:hi:ul Bfii:I:

Example set A

Example I is a comparatii c sample ol'calcium hydmxidc
sorbent designed for the removal of acid gas pollutants
manufactured accordin to U.S. Pat. No 6,322,769 Bl. This
sample v:as obtained from an industrial installation. No
sodium ha sexi addio& c nor calcium nitra&c nor nltnc acid has
bccn ilililcil.

I ixampie 2 is a conlparative sample of a calcium hydmx-
ide sorbent designed for the removal of acid gas pollutants
manufactured accordin to U 8 Pat No 7,744,678132 'Ibis
sample has a content of Ca(OH),&90 w %o. CaCO,&8 w %,
and of Na,COo of about 0.8 w % and the rest of impurities.
No furflmr sodium based add&to c or calcium nltra&c or nltnc
acid has bccn addcxl. Tlus sample was obtainixi from an
ulililstllal u&SIBIIB&lou.

Example 3 is another sample of a calcium hydmxide
sorbent designed for the removal of acid gas pollutants
manufactured according to U.S. Pat. No. 7,744,678 B2 and
wherein the lime comes from another source This sample
Ivas a content ol'Ca(OH)a&90 w %, of CaCO &7 w %, and
2.1 w % of NBSCO, and the rest of impurincs. No further
sodium based &Bid&Bi c or calcium iutratc nor nitnc acid has
been added. I'his sample ives obtained from an industrial
installation.

Exampie 4 is a calcium hydroxide sorbent manufactured
according to the present invention using same source of lime
as for the example 3 mid usulg calcium nitmtc as dopant in
an amount of 1% rclanvc &o lhc dry product. Tlus atm&pic

was obtaulcd from an uldusuial installation.
Example 5 is a calcium hydroxide sorbent manufactured

according to the present invention using same source of lime
as for the example 3 and using calcium nitrate as dopant in
an amount of 2% relative to the dry product This sample
was obtained Ibom an uldustrial ins&allation.

Example 6 ls a calcium hydroxide sorbent manufactured
according to the prcscnt ulvenuon, at laboratory scale by
nuxing (slaking), in a nlixer with paddies. quicklune ivith
stoichiometric mnount of ivater and a quantity of Na.COS
such as to obtain a sodium content of 2% by wei ht based
on the totai weight of the dned pov dered composition
obtaulcd. Thc quicklunc was obtaulcd by calcinanon of lime
from thc same source of lunc as Ihr thc cxamplc 3. Al'icr
reaction ul lhc mixer, lhe hydra&cd lime (calcium hydroxide)
was discharged. dried and submitted to post treatment ivith
1% of I INOS by wei ht of the dry product
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Table I shows thc mcasurixi rcs&suvily parameters R„„„
and R„m for those examples. Ail the measurements of
res&suvity parameters have bccn pcrli&r&ncxl by mcasuru&g
the resistivity of smnples under increasing temperatures
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From 'I'able I, it is clear that the both the R„„„value and
the R300 value of Example I are hiog& at and above the
preferred range of rcsmuvity values composed between
10E7 ohms cm and 2E10 ohms cm. The presence of 0 8 wt.
'!o ol'a&CO, u& the sorbm&1 composition of lhc Example 2
reduces the R,„„and R&„9 values by more than one order of
mag&uludc rcspcct to thc R„, „and Rroo values ol thc
composition of exanlple I I'he presence of 2 I w % of -"

Nd&CO, in thc sorbent compos&t&on ol example 3 rcduccs the
R„, „and R&(x) values by more than two orders of magnitude
respect to the R„„„and R„ou values of the composition of
example I Surprismgly the presence of a small amount of
calcium nitrate in an amount of I wt % in the composition sn

ofexmnplc 4 reduces the R„„„value by nearly tluce order of
magnitude and the R„x, value by nearly four orders of
magruludc respect to the R„„„and Rnx, values of the
composition of example I 'I'he presence of 2 v % of
calcium nitrate &n the compos&tion of cxmnplc 5 decreases
even n&ore the values of Ro,„and Rn,„relative to the
composition of example I. Therefore, surprisin ly the addi-
tion of calcium nitrate or n&tric acid is more etTmtive for
lowering the resistivity than the addition of a sodium based do
additive. Dcsp&tc some diifi:rcnccs due lo Ihc d&fli:rent

process conditions (industrial scale and laboratory scale),
flic prcscncc ol calcliun n&&Idle'l lhc cou&position of
example 6 by addit&on of I INO& instead of by addition of
calcium &ulrate has Ihc same tendency of lhc lowenng the
resistivity of the sorbent as the addition of Ca(NO&)2

Ex(unples set B

U

Example 7 is a sample of fly ash obtained from a coal
po(va'1't;it&on

Example 8 is a blend of 80 w '!o of fly nsh of example 7

with 20 w '!o of a sorbent accordu&g to ex;unple 3.
3.

l(xan&pie 0 is a blend of 80 w oio of fly ash of example 7

with 20 &v oio of a sorbent according to example 4.

Example 10 &s a blend ol'0 w % of fly ash ol'extnnplc
7 with 20 iv % of a sorbent according to example 8

6U

Table 2 slmivs the measurement of recictivity parameters
of Rn&ax and f300 for those examples 7 to ]0 One set of
measuren&eats of Rmax and R300 has been perfomted by
ale&isa&lug lhc rcslslivilv ol lhc min&plea in&dcr hlc&ctisulg
tempemstures and one set ofmeasurements ofRmnx has been sc
pcrfornuxi by mimsuru&g the rcsistiv&ly of Ihc s&unples under
decreasinn te&npemstures

Thc results presented u& table 2 shows &hat for thc same
pmportions of fly ash and calcium based sorbent. the blend
of fly ash v,ith a calcium based sorbent v ithout calcium
nitrate additive presents higher resistivity parameters Rrnax
and R300 than fly ash witln)ut calcium based sorbent,
whereas thc presence ol only I w %, prclcr(ibly 2 w % ol
CUNOS additive in the calcium based sorbent has an positive
influencc on thc res&sui ity parameters R„„„nnd R300 ol'hc
blend

II is to bc mentioned ilrdt Ihc cxamplcs of sorbent com-
pos&lions prescnu:d here&n above are nol 1&m&lal&vc Ihr Ihe
present invention. and other additives in the amounts com-
prised between 0 I and 5% in iveight of the dry sorbent
cmnposition can be used to decrease the res&stivity of
sorbent compositions destined to be used &n fh&e ac treat-
ment processes using an electrostatic precipitator.

II &s lo be mcnuoned lluii unprovcmcnls ol paruculatc
ultillcr collect&on on collcc(nlg ch:clrodcs of (iu clccfros tat&c
precipitators can be observed w&th the use of the sorbent
according to the present invennon

According to another aspect, the present invention is
related to a flue gas treatment installation FICI. 1 shows a
schematic embodiment of a flue gas treatment mstaflation
100 comprising an electrostatic prcc&p&tntor 101 arranged
downslrcam a Iirsl duct poruon 102 arranged downstream an
air prcheatcr 103, character&zixl u& that m»nice&&on zone 104
is arranged upstremn said air preheater 103 and comprises a
sorbent inlet 100 The said fhie gas treatntent installation 1()f)

further comprises a reservoir 106 compris&ng said sorbent
compos&tion S to provide said sorbent composition to the
sa&d rnjcction zone Uuough the said sorbent u&lel. 11&c hot
flue gas FG produc(d by 4 bo&ler 10 &s flown duough thc
intact&on zone wherein lhc sorbent S according lo thc
invention is injected to react v ith SO, and other acidic gases
from the tiue gas, then the hot flue gas cn)sses the air
preheater through v:hich cold air CA is flown to abcorb the
heat of the hot flue gas and to be injected as hot air HA in
the borlcr. Then the fluc gas flows tluough the clectroslat&c
prcc&p&la&or 101 whermn clmrged collccung clcctrodes col-
lects lhc particulate matter includ&ng llm sorbm&t composi-
tion according to the invention that has reacted with unde-
sired acidic gases 'Ihe fhie gas treatment instalhstion
described herein is relatively simple and is well adapted for
the use of the sorbent composition according to the present
invm&lion.

Prcli:rably thc saxi fluc gas trcatmcnt installation &s used
for treating flue gas ol' power plant us&ng coal or fuel
containmg sulfur species or other acid gas precursors

It should be understood thar the present invention is not
lim&ted to the described en&bodin&ents and that variations can
be applied vvithout oing outside of the scope of the
appended clainm.

For cxamp Ic. in the preferred cmboduncnt, the &nets liat&on
fi&r fluc gas trcalmcnt wds described w&th m& clectroslat&c
precipitator downstremn of an air preheater, said air pre-
heater being connected to said electrostatic prec&pitator by a
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duct with an iniecuon zone for uijccting a sorbent compo-
sition according to the present invention arranged upstreani
of said air preheater An alternative ivithin the scope of the
present may coiiipnses a particuLste collectioit device
upstream of said preheater.

Another alternative of the flue gas treaunent device
dCCOIdillg 10 lhC prCSCIII IIIVCI111011 ColllpllsCS 111 SCqUCIICC Bll

clccxrostatic precipitator. a prehcaler followed by optionally
a particulate collection device, before reaching the chinutey.

1'he particulate collection device can be another electro- in

static precipitator or aiiy kind of filter, such as a baa hnuse
filter.

In all of those embodiments, the sorbent composition
according lo lhc prcscnl Invention is uficmlcd ui an uijeclion
zone located upslrcam ol maid clectroslalic precipitator,
before or after the preheater, depending nn the on-site
confi unstion

)Yhat is claimed is
1. A powdery calcium-nm nesium compound comprising

at least a calcium-ma~esium hydroxide content greater or lo
equal lo SO w eight '/0 w i lb respect lo lhc Iolel w eight of the
powdCry CIIICIUIII-Illagllcsiliill ColllpiiUIld CIIBldCU:liziXI Ill
that it presents a resistivity at 300" ('572'l ) (f300) Inwer
than Ilil 1(lxlfi") Ohnis cni and higher than ll!7(lx10 )
Ohnls'Clru;illd
tvherein the powdery calcium-magnesium compound is
doped tvith calcium nitrate at an amount greater than or
equal lo 0.05 weight '!o and lower or equal to 5 weight /o
with respect lo Ihc total weight of Ihc powdery calcnun-
magnesium cnmpound Iii

2 A powdery calciuni-niagnesiuin compound, according
to claim 1. further compnsing a sodium based additive In an
amount up to 3.5 weight '/s with respect to the toml weight
of the powdery calcium-magnesium compound. expressed
as sodium equivalent. 31

3. A powdery calcium-magnesium compound according
to clmm 1, presenting a BET spccdic surface area by
nitmgen adsnrption of at least 20 m /g

4 A poivdery calciuni-magnesium compnund according
to clainl 1. presenting a B)H pore volume for pores having do

a diameter lower or equal tn 1000 A by nitrogen desorplion
01 Ill ICIISI 0.1 Cul /g.

5. A sorbent composition fiir a fluc gas Ircalmcnl inslal-
lation including an ehxlrostatic prccipilalor. Ihc sorbmil
compositinn comprising a powdery calcium-magnesiuni
compound having at least a calcium-magnesium hydmxide
content greater or equal to gfi weight '/0 with respect lo the
total weipvtt of the powdery calcium-magnesium compound
cluiraclcnzed ui that 11 presents a resisuvity BI 300'.(572'.)

(R300) lower thnn IE11(1x10'') Oluns cm aixl lughcr B

than IE7(1xlO ) Ohms cm,
wherein said powdery calcium-maguesiunt compound Is

doped with calcium nitrate and ivherein said calcium nitnste
is present at an amount greater than or equal to 0.05 w:eight
'ii and lower or equal to 5 v eight '/s with respect lo the total 11

wmghl ol Ihc powdery calcium-magnesium compound.
6. A sorbent composiuon according to clmm 5 further

comprising mi additive sclcctcd from the group consisting of
activated charcoal, lignite coke, halloysite, sepinlite, clays,
bentonite. kaolin. vermiculite, fire clay. aerated cement dust, ic
perlite, expanded clay. lime sandstone dust, trass dust. Yah
rock dust. tress lime. fuller*s earth, cement. calcimn alunu-
natc. sodium alumuiate, calcium sulplude, orgamc sulphide,
calcium sulfate. open-hearth coke, ligiulc dual. By ash, and
w a let glliss. si

7 A sorbent composition according to claim 5, cnmpns-
ing a sodium based additive in an amount up to 3.5 v eight

16
'/o with rcspimt lo the total weight of the powdery sorbent
compositinn and expressed as sndium equivalent.

g A sorbent composition according to claini 5, wherein
said calciunt-ntag/Iesium compound is hydrated lmie.

9 A process for manufacturing a sorbent composition for
a Ihie gas treatment instalLstion including an electrostatic
precipitator, Ihe process compnsing thc stc)I ~ of
d) pro vuliilg II pow OCIV CdlCiiilli-lllagllCSIUm ColllpoUlld 10 a
reactnr, the pnwdery calcium-ma nesium compound com-
prising at least a calcium-magnesiuni hydroxide content
greater or equal to gO weiaht '/, with respect to the total
weight of the polvdery calcium-magnesium compound clmr-
acterized in that it presents a resistivity at 300" C. (572" F.)
(R300) lower than IE11(1x10") Ohms cm and higher than
IE7(lxlO') Oluns cm, and
b) adding an additive selected from the group consisting of
calcium nitrate and nitric acid and combinations thereof in
an amount calculated to obtain between 0 I weight 'N and 5
v eight 6 of calcium nitrate in weight of dry sorbent
ColllpoSltlon,

10. A process accorduig to claim 9, whcrcin said calcium-
IlliigllCSIUI11 ColllpoUnd ColllpllSCS B i BICIU111-lllagllCSiiilll
hydroxide content greater or equal to g0 weight iVh, ivith
respect to the total weight of the dry calcium-magnesium
cmnpound

11. A process according to cLsim 9„wherein said step of
providin a calcium-magnesium compound tn a reactor
compnscs a step ol proviihng a quicklime lo said reactor.
slalong raid quicklime with a predetermined amount of
v ster to obtain said calcium-ms nesium compound com-
prising at least a calcium hydroxide content greater or equal
to NO weight 'N, with respect to the total weight of the dry
calcium-magnesium compound with a predetermined
amount of moisture.

12. A process for manufacturing a sorbent composition
according to claim 9, characlenzcd ui that il compn sea a stcqt
of adding a sodium based additive ui an amount calcuialcxI
to obtain up tn 3 5'Ns of sodiuni equivalent in weight of the
dry sorbent coniposition.

13. A process for manufacturing a sorbent composition
according to claim 11, characterized in that said step of
slaklilg Is pclfoflllcd 111 collditiolls sUI 11 Bs 10 obl 1111 llvdl dnx!
time with a BET specific surface area measured by iutrogcn
adsorption of al least 20 ms/g.

14 A process for manufacturin a sorbent composition
according to claim 11 clmracterized in that said step of
slaking is performed in conditions such as to obtain hydrated
lime with a B)H pore volunle for pores having a diameter
lower or equal to 1000 A measured by rutrogcn dcsorplion
of it lc ist 0 I cm"g

15. A process for manufacturing a sorbent composition
according to claim 9. characterized in that it further com-
prises a step of adding an additional additive selected from
the group consisting of activated charcoaL lignite coke,
halloysite. sepiolite, clays. bentonite. kaolin, vermiculite,
fire clay, aerated cement dust, pcrlilc, cxpandcd clay, lime
sandstone dust, tress dusi, Yali rock dust, tress lunc. fuller's
earth, cemcnn calcium alunnnate, sodium alununalc, cal-
ciunl sulphide, an organic sulphide. calciuni sulfate, open-
hearth coke, figuite dust. tly ash. and ivater glass

16. A flue gas treatnlent process using an mstallation
comprising an injection zone arranged upstream of an elec-
trostatic primipitalor, characterized in that II comprises a slap
of iniccling ui saul Inlccnon zone a sorbmil composition
comprising a powdery calcium-magnesium compound Imv-

ing, at least a calcium-niagnesiuni hydmxide content oreater
or equal to gO iveigiit 'N. Ividl respect to the total weight of
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the powtlcry calctum-magncstum compound charactenzed
in that it presents a resistivity at 800" (: (572" I() (l(3007
lower than 1 I:11(1 xlfln) Ohnts cm and higher than 1 I:7(lx
10') Ohms cm and wherein said powdery calcium-magne-
siunt compound is doped with calcium nitrate, said calctum
nitrate being present at an amount greater than or equal to
005 weight '!o and lower or equal to 6 weight '!o w ith respect
to the total wetght ol'hc powdery calcium-magncsntm
compound

17. A flue gas treatment possess according to claint 16, tc
wherein said sorbent composition is injected in said injec-
tion zone wherein said lhte as has a temperature greater
than or equal to 180" C. (856').

18. A fluc gas treatment process accordmg to clmm 16,
w barmn said sorbmtt composition ts utjac ted as a dry powder
in a dry sorbent tnjection system or injected as an atomized
slurry in a spray dryer absorber system.
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