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ABSTRACT

Iron complexes were prepared usmg ferric nitrate and ethylene glycol as starting materials and the ul-
trafine o-Fe)); particles with the sizes smaller than 200 nm were obtained by the pyrolysis of iron com-
plexes at over 350°C. In addition, the decomposition mechanism of the synihesized iron complexes was n-

vestigated by differential scanning calorimeter, X-ray diffractometer and IR spectrometer.

Transmission

electron microscopy and BET method were performed to analyze the effects of ferric nitrate comtents and
reaction temperatures on the size and shape of the particles.
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Fig. 1. Experimental procedure for the synthesis of
a-Fe, 0, powders.
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Fig. 2. Effect of reaction temperature on the viscosity
of ferric mtrate solution (ferric nitrate:ethy-
lene glycol=1:37 mol); (a) 60, (b) 80, (c) 100
and (d) 120°C.
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Fig. 3. FT-IR spectra for the solution of (a) ethylene
glycol, (b} fernic mtrate and ethylene glycol
reacted at 80°C for 1 hour and (¢) feryic nitrate
and ethylene glycol reacied at 80°C for 3 hours.
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Fig. 4. Imaginary network structure by the polymeri-
zation effect between Fe®' ions and ethylene
glycol molecules.
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Fig. 5. X-ray diffraclion patierns of Fe, 0, powders cal-
cined at {a) 250, (b) 350 and {(c) 450°C (fermic
nitrate : ethylene glyeol=1:37 mol, reaclion
temperature : 30°C).
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Fig. 6. DSC curve of iron complexes synthesized at

80°C with the 1:37 molar ratio of ferric mi-
trate to ethylene glycol.
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Fig. 7. FT-IR curve for the powders dried at (a) 100°C
and calcined at (b) 200, (c) 250, (d) 300, (e)
350, (f) 400 and (g) 450°C.
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Fig. 8. Transmission electron micrographs of o-Fe 0, powders synthesized from the molar ratio of ferric nitrate to
ethylene glycol. (a) 1:7, (b) 1:15 and (c) 1: 37 {reaction temperature: 80°C, calcined temperature: 450°C).
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Fig. 9. Effect of the concentration of ferric nitrale on
the surface area of o-Fed); powders (reaction
temperatlure: 80°C, calcined temperature: 450°C).
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Fig. 10. Transnussion electron micrographs of o-Fe 0, powders synthesized from the reaction temperature of (a}

60, (b) 80, (c) 100 and (d} 120°C (1 : 37 molar ratio of ferric nitrate to ethylene glyeol, calcmed tem-
perature: 450°C).
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Fig. 11. Typical particle size distribution of o-Fe, 0,
powders reacted at 80°C and calcined at
450°C with 1:37 molar ratio of ferric nitrate
to ethylene glycol.
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