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CaSO,4 Decomposition and Desulfurization in In-Furnace Desulfurization for
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Abstract : In general, the decomposition of CaSOs formed by sulfation reaction in the in-furnace desulfurization process using
limestone has strong effect on the desulfurization reaction under the oxy-fuel combustion condition. In this study, the conversion
rates were measured and reaction rates were calculated in order to investigate the effects of the experimental variables such as
temperature and the concentrations of CO, Oz, SO», on the CaSO4 decomposition reaction using DTF (Drop Tube Furnace) in the
desulfurization reaction. The conversion rate and the reaction rate of CaSO, decomposition reaction were increased with reaction tem-
perature. CO, concentration has little effect on CaSO4 decomposition reaction in the presence of O,. Under the same experimental
conditions, the decomposition rate of CaSO4 was enhanced with the decreasing the O, concentration, but vice versa with the increas-
ing of SO, concentration.
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Table 1, Experimental conditions for CaSO. Decomposition ex-
periment in oxy-fuel combustion

Experimental conditions

Total gas flow rate (L/min) 8.0
Reaction temperature (C) 1,000~1,350

Residence time (s) 33

CaSO0; particles supply (g/min) 12

Gas concentrations

Reagent

Gas Flow
Meter

---{ Mass Flow Controller

Reaction Reaction Reaction

Gas Gas Gases

o)

X €O, SO,/NO

Oz (%) 0.5~20
CO2 (%) 20~80
S0 (ppm) 0~2,400
i} I\ As balance
LA E o] &sto] 3oz 45
Temperature & Flow rate Ac lelits?tion Temperature
Measurement Signals S%stem Signals
Gas b
sample H
Carrier Gas
Sample |, i Gas
Conditioner sample
i Entrained v
Gas Mixing zone —
ke CasS0, Feeder oYY
X SO,NG/  forrr
| Il | Ana‘?yzers Analysis
Data
Gas Flow i Calibration
Laminarizer H Gases
Electrically
Heated Y
D{:OUDmTaUC%e Temperature
Controller
Heating
Element
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Gas to Vent
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Fig. 1. Schematic diagram of CaSOs decomposition experimental system for oxy-fuel combustion.
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Table 2, Chemical compositions and mean diameter of the
limestone used in this experiments

Mean Chemical compositions
Limestone diameter SiO, AlL,O; Fe03 CaO MgO Ig-loss
Wm) ) (%) (%) (B (%) (%)
CLA1 1227 028 0.17 0057 5500 0.12 4356
KS1 1969 009 012 004 5570 026 4250

KS3 2317 097 014 023 5490 037 4260
UR 986 059 030 0076 5482 083 4335
TY1 1097 020 014 033 4834 669 4423
22. M=
& Aol CaS0.9] Zafidhs S0 e A 9

3] AFEE CaSOs AR+ HYE 10.92 um, =% 99%9]
T4 CaSO4= Alfa AesarAle] A|Zoltt CaSOs A&l 7}
Ggs4gol WAL GRS W Aol AgH AsHe
t}go] Table 20] UrERRATE AFo] F2 ASH 454
Alme] AAA7]E 50~120 pm, % 99.5 wt%Q] Uik
DES] HIHL AESL

HRSA| 0] FHAMZ2H(CaS0s) Btal 434 Bk DTF

g7l WRZ FF37] Yt FF3AAZEE oAl A=t
) U]%*-E‘Q%’—%ﬂ(ﬁ}"lﬂ]i‘ﬂ Z2~, Model : ROVO Feeder)S
ol gttt Ad A Aol mE A E(CaS0y) Y
I X3N] FgeFS FRlstal AFx ol wat vhgA 9
&F& 24dste DTFYRE FF3ict oy whgA] o] %
7] B3 @ He vlA= FgE FHAa3fetr] flste] RE7EA
2 H87lse) FHEI €O, AT ol galith

2.4. CaSO, IS AT A
CaSO; B3l T o] 71wl BshurgAle thet 2.

1
Cas0, —CaO+- 0, +50, .

HEg-4 oA CaSO.7t 1& w3iE 4
7] m2oll, CaS0.9] =4 HaA= SOzﬂl =5 %—7}1154
2tk o]2L o83t CaS0.9] AR T 5 Ut

Mo =N ¢ ¥
X, = -
ns,O ns,O (2)
upebA] HF AR X AFAZ 12 olgd bt

o] Lpehd 4 glek 0

ax X -X, X,
At -1, ot 3)

o714 nie 17)(CaS0) 2] B, nys
§ slois 2 xe
ol A} 0%

713(S0x 2] B
ABE, 1= ARAZLS oujRich
27), fiz HF0) AdE ojujat

r°1‘

SE i

A4 AT A BEG2=0 whet SO,2
2 3 o 7} =% 0, 20%,
CO, 80%, SO, 2,400 ppmo| o] A& 43]4-2 Table
29} 7ro] 5% 02 Ca/S H|= 2002 $A|5}gc}h Hee
L 1,000~1,350C 2 HYo|A 50T 71Ao = AsAFch

N
A
fol
o
fllo
T
o
£
>,
o
il
ruz
oot

L5

CaCO,+ S0, + % 0, — CaSO, +CO, @

S8 uhSA|Ql A3 He 24T FeleSo] o5 Al (4)
o} o] gghukgo] o]Fo]AA Hid ¥HELw 1,200T
A= S0, AALZ] F7ksht o|F Hhg-2m7} AF5a
$2 S0, AAEEC] Fadts AL & 4 QU o] &
= Ao] w2 uheA] FAHEH] 2 (sintering) T 2]
(plugging) 12|31 &afuk-gof 23l AJdH CaS042] AE3
w 2o SO, AAFEC] Fasts Aos HuEm gk

3.2. 20 U2 CaSO,2| 2l

Fig.29] Autoll A 2] (1)¥} - CaS049] £3uk-go] <=

Aradds ZASI A AFHL o|l83st 2yt g3l
E JFE Frielr] fJste] 0,/C0,2 AAEE
7101 A CaS049] Ha|EA ] tha] m2atect.

Fig. 32 Whe2 o] wZ CaS042] Eaju-3EA ol tsf
Agkes Ued Zo=m Axde F97HAR 8 Limin,
CO; BTl 80%, 0 TEE 20%0]1 ¥H-2 T 1,000~
1,350C HeloA] CaSOs= £ 1.2 g& FF3H3th

]

35

30

20

SO, removal efficiency (%)

0
950 1000 1050 1100 1150 1200 1250 1300 1350 1400

Temperature C
Fig. 2, Effect of the reaction temperatures on SO, removal effi-
ciency,
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