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Fig. 1. X-ray diffraction pattern of a-Fe;O; at room tem-
perature.
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Table L Lattice parameters of o-Fe,Q, at room temperatire

dz=] L2 T Lattice Parametcr
('C) a(A) o(A)
150 5.03 13.84
250 5.03 13.75
350 5.03 13.74

L qate] =717} AhotA] slohd dake® 2 & gloh
150 °Cell+] =& e]d o-Fe,0,2] Mossbaner spectrnm
Fig. 24| X| % E] Fig. 37k 2A318{c}. 42Kl A o]
spectrum-- AJF 0] F-& 6782 T F5 lineo] &
Ak gle] 7122 Aehe W o2 sl A9
o-Fo,0.9) 912 5}31 9l.oad6] 77K = SAk-+
9] E4 Ado] ek gk 28] F4 4l 77K
oA ol A2 el JJehdm AT 2EIL A
2Z7\ab A 1 =277} AR T g 200K Skl A
= AAe] 50 %}l Aol o) 2alAlE A2
& A gick o708 T F Al Fe A
o ZrRals Emn) A 27l giste] viehd 7]
sled 2708 T AL o] Alr AEFR
g Aoz oful 27|l Al AA AN 2
2= gl HAre]c}[7]. o-Fe,00% 260K o]F}ellA] 7]
Ao ub ARl Ae) AL R 9l L o)Akl
A Al e Za] 960K o) Be EE R +EE
71| o) oo AlRola % 45-50T A 28] &m| 4] AP

ali o

2 o orp

i T

]

=)

=]

(.

=)

Eﬁm’bl\'\l.l l1;0kl :
VY 7]
Y Y T Y
IRARARRE

Velaociiy (mm/s)
Fig. 2. Mossbauer spoctra of o-Fe,0, at low temperature.
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Fig. 3. Mdssbauer spectra of o-Fe;0, near thc room
temperaturc.
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Fig. 4. Theoretical Mossbauer spectra of o-Fe;05 as a

function of fluctuation frequency f.
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Table II. Doublet percentage of Méssbaver spectrum for
the o:-Fc,0, heated at 150 °C

R iy doubler  oul d%lget
®) EEE L R
77 7 02059 148
100 80 g gigg 01889 227
130 8T ogy 0478 273
150 92 oot 019t 334
165 95 oeps 0164 372
175 07 peon QM2 367
190 99 e 01511 393
200 101 Comao 0179 4sd
215 103 e 0142 520
240 107 oo 01602 579
295 115 : 01360 680
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Fig. 5. Doublet percentage of Mosshauer spectrum as a
function of particle diameter.
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Ll
40 50 60

71 wgolgle] 1 o]ake] 2% ollA] Missbauer spectrum
= A% A AL Bl D= AAE 7S
A alxle] =718 wstAz 5 glrl o Fef gix] e
ol 8] FAlgte R FA5 80 % o]42] A} o]
o] 1154 o)4ke] Z7)% #lAa gl 7 o uksi ).

wv.d 2

a-Fe,0, % sol-gel& £81e] A& 2hd3] o|FHA]
AR =izt #Av) Hi= dAE 2208 AlsE e d
4 150°Cef| A 3A]7F F A5 e oA s o
ellisict. X1 B]d s F4]24.2K)ei 48] Mossbauer
spectum-S F3e] QAke) WAgo] wlake B EEE)
=gl g FHelziely, AHFEE Corundums
symmetryo| ] TR AES] HA] Al 2250310054,
€=13.84+0.0542] Hexagonal 2 £+ 4}, 4.2K¢|
ABE Ahfexmga] oz 2344 Massbaver
spectrumS- ZAE A o] &2 sexlet®} doublet?] F
HF specta® TAE|e|glen] o] F Fely
doublet2- glzte] 7717t 2= 2w dld] olAd] =7] ol
E ol AEes 24 B4 ez g
£ elstgich =32 ol52] A vlE FEle siAe
Z7] EEZ FAT A9 e 984S FA0F 3249
WHEA]2 2He Ganssian 225 viehyw gich




_28,

A 2

B ATE 1974 E 2AY el )]s
s BSRI-97-2455)%} 33 TR RH97-0702-0401-5)
A416) 2o} ATEINE.

o243

[1] G. C. Hadjipanayis, Nanophuse Materials, Kluwer A-
cademic Publishers, Dortdrecht (1994) p. 1.

[2] B. D. Cullity, Element of X-ray Diffraction. Addisan-
Wesley, London (1978) p. 99.

[3] H. N. Ok and M. S. Han, J. Appl. Phys. 44, 193(
(1973).

=182 %) Volume 9, Number 1, 1999

[4] B. Ganguly, F. E. Huggins. R. P. M. Rao and G. P.
Huffman J. Catallysis, 142, 352{1993).

[5] R Brill, Z. Knist. 88, 177(1934).

[6] N. Amun and 5. Arajs, Phys. Rev. B35, 4810(1987).

(7] Sk, ¥ anpso] 2, 124} (1996) pp. 68-
77.

[8] J. Morm, Phys. Rev. 478, 819(1950).

[9] L. Neel, Rev. Mod Phys. 25, 293 (1953). Watanahe,
Operator Methods in Ligand Ficld Theory, Prentice-
Hall, New JTersey (1966) p. 87.

[10] M. Blum and J. A. Tjon, Phys. Rev. 165, 446(1968).

[11] K. S. Back, H. N Ok and JI. C. Sur, Phys. Rev B39,
28B00(1989).

[12] W. Kundig, H. Hommel, G. Constaba and R. H.
Lindquist, Phys. Rev 142, 327(1966)

The Particle Size Distribution of o-Fe,0, from Massbauer Spectra
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ot-Fe,0, was accomplished by chemical method as low temperature ag possible and the crystaltographic and magnetic
properties have been studied by Mossbauer speciroscopy and X-ray diffraction, The sample heated at 150 °C is found
to have a Corundums symmetry with the hexagonal Jattice consiant a=R8.26+ 0.05A , c=8.754£0.05A. The Mosshauer
spectra between the 4.2K apd the room temperature show that the @-Fe,Q; crystalized wath a single phase and fine sizes.
The particle size distribution has thc Gaussian djstribution center at 98A and the half width of 32A



