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Abstract

Magnetite and inorganic sludge were mainly composed of FexOs and FexOs,

respectively. Initial specific surface areas of magnetite and inorganic sludge were 130 mz/g
and 31.7 rnz/g. COs decomposition rate for inorganic sludge was increased with temperature.
Maximum CO: decomposition rates were shown 89% for magnetite at 350°C and 84% for
inorganic sludge at 500°C. Specific surface area for magnetite was not varied significantly
after CO2 decomposition. However, specific surface area for inorganic sludge was greatly
decreased from initial 130 mz/g to approximately 50760 rng/g after reaction. Therefore, it was
estimated that magnetite could be used for CO2 decomposition for a long time and inorganic
sludge should be wasted after CO2 decomposition reaction.
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Fig. 1. Experimental apparatus for CO: decomposition.
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Fig. 2. X-ray diffraction patterns of magnetite (a) and inorganic sludge (b) without
COy decomposition reaction.

Fig. 3. SEM photography of magnetite (a) and inorganic sludge (b) without CO-

decomposition reaction.
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Fig. 4. TG-DTA curve of magnetite (a) and inorganic sludge (b) without CO: decomposition

reaction.
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Fig. 5. Decomposition efficiency of carbon dioxide in different temperature condition

with time.
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Table 1. Specific Surface Area of Magnetite and Inorganic Sludge with Temperature without or

after CO» Decomposition Reaction (Unit : m%g)

Temp. (C) Initial after CO2 Decomposition Reaction
Material (without) 250 300 350 400 450 500
Magnetite 31.7 - 31.7 315 31.6 31.6 316
Inorganic sludge 130 105.7 89.2 102.4 62.7 57.8 50.4

- 349 -



Vol. 27, No. 3 (2010)

0 FesOs

Intensity(cps)

- kd |
S W U b
(a) Magnetite at 350C

Magnetite®t 714 &el#]9] o]itstets w3 54

° Fe,

Intensity(cps)

2thta(deg.)

(b) Inorganic sludge at 500C

Fig. 7. X-ray diffraction patterns of magnetite (a) and inorganic sludge (b) after

CO2 decomposition reaction.

(a) magnetite at 350C

Fig. 8 SEM photography of Magnetite (a)

decomposition reaction.
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