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ABSTRACT

Magnetite was synthesized using 0.2 M-FeSO,* 7H,0 and 0.5 M-NaOH by air oxidation method for carbon dioxide decomposition
to carbon. The carbon dioxide decomposition was successfully carried out after reduction of Fe;0O, for 2 hrs using hydrogen gas. The
carbon dioxide decomposition at 325, 350, 375, 400, 425°C, 88% was the highest at 350°C and the activation energy of Fe;0, in
carbon dioxide decomposition was 30.96 ki/mol. After CO, decomposition, the carbon of surface of catalyst reacted with hydrogen

produced methane.
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1. Water bath

3. Thermometer 4. Air inlet 5. Condenser

2. Temperature controller

6. Thermometer 7. Air outlet

Fig. 1. The schematic diagram of apparatus for the synthesis of
the magnetite.
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Fig. 2. The apparatus for the hydrogen reduction of catalyst
and the decomposition of carbon dioxide.
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Fig, 3. X-ray powder diffraction patterns of the magnetite.
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Fig. 4. SEM photographs of the magnetite.
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Fig. 5. TG-DTA curves of the magnetite.
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Fig. 6. X-ray powder diffraction patterns of the reduced catalyst
at (a) 325°C, (b) 350°C, (¢) 375°C and (d) 400°C.
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Fig. 7. SEM photographs of the reduced catalyst at (a) 325°C, (b) 350°C and (c) 425°C.
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Fig. 8. TGA curves of the reduced catalyst at (a) 325°C, (b)
350°C, (c) 375°C, (d) 400°C and (e) 425°C.
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Table 1. The Relationship between Degree of Hydrogen
Reduction (8) and Temperature of Hydrogen Reduction

Temperawre’Cy | 325 | 350 | 375 | 400 | 425
Degree of hydrogen | 345 | 556 | 0333 | 0254 | 0.227
reduction(8)

Table 2. The Relationship between Specific Surface Area and
Temperature of Hydrogen Reduction
unit : m%/g, (Fe;0,= 57.89 m’/g)

Temperature (°C) 325 | 350 | 375 | 400 | 425
Specific surface area | ¢, 50 | 391 | 7883 | 73.01 | 66.26
(m’/g)

Z7R= 350°CelA] eAE B1e A8} 3.846%2 HUS
Yehiglon] 1 olge] 2xdMe 257t S7184E 7
AZ7W} 7248 @A BHT) ol: 350°C7} CO, B3
022 93l £A%H FHLroly] uie] thE 2o
33 A gRT FAZIPT & Zo= ddEojzlt). Table
19] F23gewd ge £33 X Gy VeI
Table 200 A%k AJ&E 325, 350, 375, 400, 425°Ce]
A 2A17F Bt AT e AR Bl EEAS Ve
th oA HiE viel o] £AE S AEE AR
Ho} HEH Ao 66.26~8321 mYg REZ AATH 325°C
N AR 898 ARE 8258 mYgeli, 350°CAM &
28 ABE 8321 mYgolR o, 375°ColA $dd Ag=
78.83 m¥/gI 3L, 400°ColM B A ZE 73.01 mY/gol%
31, 425°CelA] Qe A BE 66.26 mYgelUTh FAE &
A3 27} ZUVEE v o] FUFsiThrE 350°CollA
Hole) v ERF g 72 1 o] LA %7t
dodrE FH sk @48 JeEid A EY
HIEHA 5889 mYg Boh FAE AT AE] B¥AF
o] & A& o] 23k 9lo) 2Js) spinel phase magne-
tite®] AARIREN(V) o-Fe,Oshematite)?}  o-Fe(or-iron)
29] Aol mEel Aog =, 350°C BHrh 2
EoflME 2xrt ASEE $3 Wolglee] MR BXe



2updl vEElolES

*-Fe,0,
. §-a-Fe
|
- “W.,J\J W 393 c
% WJJ%M’I eg % (9375C
§ 7
Lt ot en 7w
L.J?i . e * (a)325C
20 30 40 50 60 70 80
26

Fig. 9. X-ray powder diffraction patterns at catalyst after
carbon dioxide decomposition at (a) 325°C, (b) 350°C,
() 375°C and (d) 400°C.
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Fig. 11. TGA curves of catalyst after carbon dioxide decom-
position at (a} 325°C, (b) 350°C, (c) 375°C, (d) 400°C
and (e) 425°C.

Fig. 10. SEM photographs of catalyst after carbon dioxide decomposition at (a) 325°C, (b) 350°C and (c) 375°C.
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Fig. 12. Decomposition graphs of carbon dioxide as a function
of time with magnetite at various temparatures.
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Table 3. The Relationship between Decomposition of Carbon
Dioxide and Degree of Hydrogen Reduction by
Hydrogen Reduction Temperature using Magnetite

Reduction temperature
of catalyst (°C)

Degree of hydrogen
reduction (J)

325 350 | 375 | 400 | 425

0.342 | 0.556 | 0.333 | 0.254 | 0.227

Decomposition rate

of carbon dioxide (%) 765 | 8.7 | 706 | 694 | 610
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Fig. 13. Gas chromatograms of (a) standard methane and (b)
reacted gas.
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