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Study of Mossbauer Spectroscopy for Iron Oxides Synthesized
by Pulsed Wire Evaporation (PEW)
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Iron-oxide nanopowders were synthesized by a pulsed wire evaporation (PWE) in various ambient gas conditions. SEM
measurement indicates that the spherical iron nanoparticles are about 50 nm in diameter. The phase analysis for the produced iron-
oxide powders was systematically investigated by using Mossbauer spectra and the results show that classified phases of Fe,O; and
Fe;0, can be controlled by regulating the oxygen concentration in the mixed gas during the PWE process. A quadrupole line on the
center of Mossbauer spectrum represents the superparamagnetic phase of 12 % from y-Fe,Os phase.
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Fig. 1. (Color online) X-ray diffraction patterns for (a) mixed phase of
v-Fe,O; and a-Fe,03, and (b) Fe;0, phases.
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Fig. 2. SEM images for (a) Fe;04, and (b) mixed phase of y-Fe,0;
and (X,-Fezo3.
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Fig. 3. (Color online) Mossbauer spectra for (a) Fe;0,4, and (b) mixed
phase of y-Fe,O; and a-Fe,O; measured at 295 K.
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Fig. 4. (Color online) Mossbauer spectra for mixed phase of y-Fe,O5

and o-Fe,O; measured from 13 to 295 K.
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Table I. Mossbauer parameters for a-Fe,O; and y-Fe,Os. Hjs (kOe)
is magnetic hyperfine field, AE, (mm/s) is electric quadrupole split,
and & (mm/s) is isomer shifts. Ratio (%) is area of Mdssbauer
absorption spectrum.

T (K) Phase Hy (kOe) AEy (mm/s) & (mm/s) Ratio (%)
o0, 8 ~0.04 0.30 70
13 - - - 0
o-Fe,05 543 0.01 041 30
527 ~0.08 033 65
4, YFe0s - 0.76 0.35 5
o-Fe,0; 538 0.08 0.40 30
520 ~0.06 0.31 63
150 Ve - 0.64 0.20 7
o-Fe,0; 535 0.10 0.3 30
511 ~0.11 0.24 58
b5 1Fe0s - 0.29 0.14 12
o-Fe,0; 500 0.10 021 30
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