1
90 % 5
(33) (C0) (hydrocarbon)
(NO9) (particulate) <S0X>
(solid residue)
3.1 (SOK>
( | 1-10%)
<S0X>
(102) <
(limestone 1 CaC03) (dolomite 1 CaC03.MgC03)
(34.35) 2 (10,36,37)
3.1.1 (calcination)

(sorbent)
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CaC03 () =meeeee —> Ca0 () +C02 (g)  eemeeeeeeem 3.1
CaCO3.MCO3 ()~ > CaOMgC03 () + C02 (g) — 3.2
CaC03.MgC03 () -  —> CaOMgO () + 2C02 (g) - 3.3
CaCO3.MgCO3 () - ==> CaCOaMgO () + CO2 (g) - 3.4
3.1.2 (sulfation)

?
Ca0 () + 502 (g) -eeeeeessoem R OF K [ Jes—— 3.5
CaS03 () + 1/2 02 () -eeemeeememe > CaS0" () emeeeree 3.6

Ca0MgCO3 (5)+S0a(g)+1/2 02(g)-—> CaSO"MgCO3 () -- 3.8

CaOMgO ( )+ 2 S02 (g)# 02 (g)-rmr> CaSO"MgSOM ( ) -~ 3.9

CaCO3.MO ( )+302 (g)+1/2 02 (g)--> CaCOGMgSOM ( ) - 3.10

S02+Ca0+/2 02 ---emrmeemeem > CaS0" (anhydrous) --—- 3.11

(Ca0)
) (CaSO")
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(2 . )
(35,38,39,40) Grain model Pore
pluming model (5,10,36,41) Burdett (s4) (MgQ)
Reid (42) 980°
650° Battel le Memolial (43)
( 3000 ) 1230°
870°
770"  Bertrand 1 Frost (44) ol

430-700 ° (MgCQg)

(Mg(OH)2)

particulate

PARTICLE
ACTIVATION DEACTIVATION = *SULFATION

+ Calcination * Sinterlng/grain  + SO capture
« Grain growth ; p?re
formation * Mineral-matter b
deposmon by CaSo0,

roduct
decomposulon

CIUR ]

w
\y Co7 Suhmﬁcyashl : SOz SO;

Coal [’bvdaﬂhza%r% co n

rmicron yas

3.1 Vi (39)



2 (39)

3.1.1.1
phenomina)

31

(sorbent particle reaction

3.1

A1203 *Fe203 ,Si02 ,Na20 K20

CaC0
7\
Crain(crystllitel
= - o La o -
ﬁnum:agn'\nnﬁgn%u-rumu \N@lgrain)Caco Qnﬁntﬂ’\:
\Blndllnq ) 3
Agen
9 FroantiaintzuazanTduilou
./C;OCmn
o .’ - PR T e
i lWarnfouuaz L AndfiTun ATNNWTULRZVUNATWTUL UN Y
caleination
hell
. /CISO‘S ell
N9 ieYiiTun suwlfFation @ ATNNUTULREIUNATHIURARY
. I
€2§ { \ﬁO\ sintaering effects

3.2 { (39)

(sintering)



(Ca0)

(Stoichiometry)

3.1.1.2

(mechanical)

| calc in«ition

1-2 unY

| iQpilEjn

sui Fation 2-20 !

lifilTU  aulfat ion

3.3

(fluid bed phenomina)

(thermal and chemical stresses)

w .fVa 3 IR K

/\p 150

)
31 )

[s\emilJ TO

«
n

@o°%. ¢« ' ty1lit lonlluBBTT

0 o
éjo 7y »1
A~ 97

32

?
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! (5,25,29)

(5,38,40,42,45)
Shrink!ng-core model

calcine limestone Grain theory (s)
(37)
- 0 exp(-kdt') - 3.12
1 (C«‘O/C« I 1} |n(6kBVb/yATQ) - kdf - 3.13

G. Marroquin Liang-Shih Fau (46)

(complete
back mixing)
(operating condition)
3.2 (NOX)
(NOXJ (NO)

(NOa> (photochemical
reaction) smog (noxious
compound)

(air pollution)



34

(NO) (NOa) (8,33)
|
2 (5,47)
3.2.1 Thermal NOx ?
( 800 )
N2 ( ) 402 e > N0  weeeeeeeeeee 3.14
3.2.2 Fuel NOX
?
N ( ) + 02 e b || 3.15
(
90%) 2
(8)
3.4

(homogeneous and heterogeneous reaction)
(NH3)
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#
' b
(10,47)
C # 2NO  erreeemmsesoees > €02 + N2 3.16
200 + 2NO v > 2002 + N2 3.17
202 4 IND  reeeeeeeeeeeeeeee > 2 03 + N2 3.18
Ol _ Vototiie one Chor Homogkeneous A Hi iffrogtfAPQui
0* Vbiot I Otior Comoustion_ NO, Reduction
Fuel *N Cvoiuwoa NO) fcrmolion
CO, ,H,0
NeConl0' ' 9 [i *Conto mng Homogieneous
Compounov .Compounos 1Reducl»n of NO*

e, NH by NH,
véiatites \%or%ustlon — il -NO, NO.

| / Incomplet* }
/ Combustibies “ComDi/ idles Het *fogeneo V
nC.CO, S HC.CO .Reduction ol

Cofit fheraer . NO* by chor ™
Do<ompo  ition ond CO ona.¢hor
oot R eIy iAth)
Cher Combustion - NO»
ol \n* chCf
H-ContP‘n‘ny
Compu \jilQ\

3.4 (49)
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(47,48)

3.3 (particulate and solid residue)
(47,49)

(eyelone)

(fluidized bed combustion residue)
(entrainment or élutriation or carryover)
(overflow)
(solid
waste) Ca0 Mg0O.CaSO”
Mg0.CaC03 Mg0.CaSO~ Mg0.Ca0

(spent sorbent)

2
3.3.1 (disposal/
utilization of unprocess spent sorbent)
3.3.2
(307 (sulfur)
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(soil
stabilization)
acidmine drainage EPA
Industrial Environmental Research Laboratory
2 ,

(environmental media)

W estinghouse R&D Center

(residue characteriStic) (leaching

test) (activities test)
(drinking water standards,DWS) Resoure
Conservation and Recovery Act (RARC)

Argonne National Lab (AND 1 Exxon , Pope Evans and Robbins (PER)
Morgantown Energy Reserch Center (MERC) , Babcock and Wilcox,Inc. (B&W)
National Coal Board (Leather,England)
Ag , Ar 1B 1Cd 1 Cr, Hg, Pb

Se ( 10 )
(non-toxic nonhazardous) chlorinataed
organic pesticides herbicides
(ignitable) (corrosive) (non reactive)

(bioaccumulation)

(mutagenicity) (aguatic toxicity) phototoxicity
Oak Ridge National Laboratory (negative)
L. John Minnick (0)
200

28 (strength) 4000 psi
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