Journal of Korean Powder Metallurgy Institute
Vol. 11, No. 1, 2004

FYIASEY| ofsl MZE HitsE L 2Ee AN 547

HYEY - Z7s - 0T
A A7, AAFA =T )e -

A Study on Magnetic Iron Oxide Nano Particles Synthesized by
the Levitational Gas Condensation (LGC) Method

Young Rang Uhm, Whung Whee Kim and Chang Kyu Rhee
Department of Nuclear Materials Technology Development, Korea Atomic Energy Research Institute (KAERI),
Daejeon, 305-600, Korea
(Received 15 December 2003 ; Accepted form 4 February 2004)

Abstact

Nanoparticles of iron oxides have been prepared by the levitational gas condensation (LGC) method,

and their structural and magnetic properties were studied by XRD, TEM and Mdssbauer spectroscopy. Fe clusters
were evaporated from a surface of the levitated liquid Fe droplet and then condensed into nanoparticles of iron
oxide with particle size of 14 to 30 nm in a chamber filled with mixtures of Ar and O, gases. It was found that the
phase transition from both y-Fe,O, and o-Fe to Fe,O,, which was evaluated from the results of Mossbauer spectra,
strongly depended on the O, flow rate. As a result, y-Fe,O, was synthesized under the O, flow rate of
0.1<Vo,(I/min)<0.15 , whereas Fe,0, was synthesized under the O, flow rate of 0.15<Vo,(I/min)<0.2.
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1. Wire Supply Unit 2. Filter Unit
4. Oxygen Congentration Control Unit
6. Gas Cleaning System
8. Oxygen Gas-cylinder

3. Vaouurn Pump

5. Leak System With Rotameter
7. Gas Reducer

8. Argon Gas-cylinder

Fig. 1. Schematic illustration of the equipment of levita-
tional gas condensation (LGC).
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Fig. 2. TEM observation results showing the y-Fe,O, under
0, flow rate of (a) 0.1 <Vo,(//min) <0.15 and (b) 0.15<
Vo,(I/min) <0.2.
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Fig. 3. X-ray powder diffraction patterns showing the y-
Fe,0, under O, flow rate of (a) 0.0 <Vo,(//min) <0.05, (b)
0.1=<Vo,(l/min) <0.15, and (c) 0.15<Vo,(I/min)<0.2.
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Table 1. Méssbauer parameters for y-Fe,0, and Fe,O,.
quadrupole split, and 8(mm/s) is isomer shift.
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Fig. 4. Mossbauer spectra for (a) y-Fe,0, and o-Fe pow-
ders, and (b) Fe,O, and o-Fe powders.
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Hy, (kOe) is magnetic hyperfine field, AE,, (mm/s) is electric

Phase H,, (kOe) AE,, (mm/s) (mri/s) Ratio(%)
0.1<V0,<0.15 ¥-Fe,0, 491 0.7 0.22 93
a-Fe 333 -0.13 -0.06 7
Fe.O 490(0,) -0.018 0.53 40
0.15<Vo0,<0.2 3 458(T,) 0.022 0.18 52
a-Fe 333 -0.13 -0.10 8
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