Korean Chem. Eng. Res., Vol. 47, No. 4, August, 2009, pp. 512-517

Drop Tube FurnaceS O|&¢t A4 HY7IA ZLHERRI0| ket 9141

oKym - & IR

E'

STOIES

el A4l
303-343 thA] 27 & 712
*o) A el §74 38kt
300-716 hAA] &7 B~ 96-3
=) AT
303-343 HIXA 2 A 171
(2009 38 9% =7, 20097 7€ 18 AEH)

Study on the In-Furnace Desulfurization for Oxy-Fuel Combustion Flue Gases Using

Drop Tube Furnace

Young-Mo An, Hang-Dae Jo, Won-kil Choi, Yeong-Sung Park*, Sang-In Keel** and Hyung-Keun Lee'

Korea Institute of Energy Research, 71-2 Jang-dong, Yuseong-gu, Daejeon 305-343, Korea
*Department of Environmental Engineering, Daejeon University, 96-3 Yongun-dong, Dong-gu, Daejeon 300-716, Korea
**Korea Institute of Machinery & Materials, 171 Jang-dong, Yuseong-gu, Daejeon 303-343, Korea
(Received 9 March 2009; accepted 18 July 2009)

e <
TA: dAAolA 80, EE wi7kRe] Ao R 1E) 71E] Ikl vlE) 3w ol #=A VR, CO, F
9} S0, %7} 7] whrell E3dide] 7188 §7] Aisks HEA YERd 2 ATelAs Ak Adzde|
A 2UEE 5448 doti 7] 9J3l] Drop Tube Furnace(DTF)E ©]-&31oq, W25, ¢ SO, 5% 18] Ca/S H] &
9] AWl W S0, AAEES S8t on il Fgkel teixE dotrgitt REE2%, 1Y SO, % 1

I Ca/S W7} F718el] wet SO, AlARES S/ 917k ]

2 o] EAIE A4 S0, AAGEE °F 4~6%
T/Fhs Zo® et

Abstract — SO, concentrations in oxy-fuel combustion flue gases increases about three times as high as that of con-
ventional air combustion system owing to the flue gas recirculation for the control of combustion temperature. So the
desulfurization reaction is different from that of the conventional air combustion system due to exceptionally high CO,
and SO, concentration. In this study, drop tube furnace(DTF) system was used to investigate the desulfurization char-
acteristics of limestone in oxy-fuel combustion furnace. The experiments were performed under O,/CO, atmosphere to
examine the effect of operating variables such as reaction temperatures, Ca/S ratios and inlet SO, concentrations on the
SO, removal efficiencies. SO, removal efficiency increased with reaction temperature, Ca/S ratio and inlet SO, concen-
tration. And the addition of water vapor resulted in about 4~6% of increase in SO, removal efficiency.
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Table 1. Chemical compositions and mean diameter of limestone used this experiments

Mean diameter

Chemical compositions

Limest
imestone (um) 510, %)

ALO; (%)

Fe,05 (%) CaO (%) MgO (%) Ig-loss (%)

KLS-2 19.69 0.09 0.12

0.04 55.70 0.26 42.50
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Fig. 1. Schematic diagram of drop tube furnace system for in-furnace desulfurization.
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Table 2. Experimental conditions for SO, removal experiment in oxy-
fuel combustion

Experimental conditions

Total gas flow rate(L/min) 10
Reaction temperature(°C) 900~1200
Absorbent KLS-2
Ca/S molar ratio 1-3
Gas concentrations

O,(%) 20
CO,(%) 80
H,O(%) 10
SO,(ppm) 1800~3000

Sl5kast 473 H|4S 20094 8

3. du} ¥ nE

3-1. SEM 3

Fig. 2= DTF djel|A] 2350 w}ﬁ} &
S el ZloZ A7k F53E 10 L/min, 0,8 CO, §5&
27} 20, 80%, 41314 5 5 0.165 g/min®] Z710A] A4
=5 900~1,200 °C7HA] RISIAIZH 305 E_F F4]¥ AlRel tigh

2235 AsAe] md

Fig. 2. SEM photographs of calcined limestone according to cal-
cination temperature(x10K, a-900 °C, b-1000 °C, ¢-1100 °C,
d-1200 °C).
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Fig. 3. Result of BET analysis of calcined limestone according to
calcination temperature.
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Fig. 4. Effect of reaction temperature on SO, removal efficiency.
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Fig. 6. Effect of SO, concentration on SO, removal efficiency.
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Fig. 7. Effect of water vapor on SO, removal efficiency.
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