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ABSTRACT

The optimum conditions was synthesized for the formation of Magnetite (Fe;O,) by air bubbling
with the suspensions obtained by mixing Ferrous sulfate (FeSO,-7H,0) and Sodium Hydroxide
(NaOH) solution in various values equivalent ratio(R==2NaOH/FeS0O,) were studied. The changes
of the structure were measured with XRD, SEM and BET. Equivalent ratio R : 0.65 was synthesized
Goethite (a-FeOOH), which becomes Maghemite (y-Fe,0;) by dehydration, reduction and oxidation
process. At the equivalent ratio over 1 (R>1), Magnetite (Fe;O,) was synthesized directly.

The oxygen-deficient Magnetite (Fe;045), which is obtained by flowing H, gas(100 mi/min)
through the synthesis Magnetite at 350C for 4 hr. By using it, was researched the decomposition
reaction of CO, CO. was decomposed nearly 100% in 45 minutes by the oxygen-deficient Magne-

tite.
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Fig. 1. Flown chart for synthesis of Fe,Q,.

1. Air inlct 3. Thermometer
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Fig. 2. Schematic diagram of reaction apparatus for
Fe,O, synthesis.
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Table 1. Optimum condition for Fe;O, synthesis

Sample No Equivalent Reactipn Reaction
ratio(R) temp.(C) time(hr)

1 0.65 40 20

2 1.00 40 20

3 1.25 40 20

4 1.50 40 20

-
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Fig. 3. Reaction apparatus used for the preparation
of Fe304_5.
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Fig. 4. X-ray diffraction pattern of samples prepared
by different equivalent ratios.
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Table 2. Various iron compound, obtained from agueous solution and their colors and crystal structures”

Iron Mineral name Color Lattice constant(&)
Compound a b c
Fe(OH), Ferrous hydroxid:  White Hexagonal 3.262 4.569
Fe 0, Magnetite Black Cubic 8.396
v-Fe O, Maghemite Brownish red | Cubic 8.338
a-Fe,Oy Hematite Dark red Hexagonal 5.035 13.75
a-FeOOH | Goethite Yellowish brown| Orthorombic 4.587 9.937 3.015

SRR
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Fig. 5. Scanning electron micrographs of each sample prepared by different equivalent ratios.
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Fig. 6. Specific surface area of sample powder pre-
pared by different equivalent ratios.
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Fig. 7. Schematic of the interaction between the CO,
molecule and the adsorption site of Fe:04s.%
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Fig. 8. The decrease inner pressure as a function
of reaction time for the reaction between CO,
and equivalent ratios(R : 0.65).
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Fig. 9. The decrease inner pressure as a function
of reaction time for the reaction between CO,
and equivalent ratios(R : 1.00).
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Fig. 10. The decrease inner pressure as a function
of reaction time for the reaction between
CO; and equivalent ratios(R : 1.25).
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