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Fig. 1. X-ray diffraction pattern of 0-Fe,O; nanoparticles at room
temperature.

#4 10.0kV 6.4mm x100k SE(U) 2/16/04

o-Fe,052] Al8ol| tisle] Ad20llM FHet XA SEEE
Fig. 10 Yehdcth 4 23} Croundums symmetry(R3c)
2 25 hematite P°) RIS 1 £Je) AEol <% 3
Axe YelA eisih xte] Hejel 2718 HEshAl &
Q18}7] 9181 field emission AAEHTZA(SEM)SZ 105} vl
shated Fig. 20 YeRARICE AlzlolA He vle} o] ¢
Aol =717t ik 80 nm =0l A7} vig- ddg 7
o] BekS 313 8-S & 4 k. ARKHR YA A7E
% BAy)2 243 A3 Fig. 39 e ARE AUk o
= SEM3} Bl Z7)7F HdE 740 nmE
FA0Z 346nmme] ¥EXE YENT et e oY
3

Fig. 4= Mossbauer spectume 2282 Uepd Ro=
EE exolA 9Ye sextet® 7HAT o o x|

3221718 3] 2] Volume 14, Number 5, October 2004

18 T T T | I— T
16 |- F e
L]
[ ]
14 |- .
i

12 | i E
zZ 1°L .i | -
< ] '\ 1
L s| | 4
3 [
> =

6 4 % .

o
4t | » E
\

2L '\. 4

ok - "EremE e mm A n—m ]

-2 —_— I A 1 P 1 —_

0 100 200 300 400 500 600
SIZE (nm)

Fig. 3. Particle size distribution of a-Fe,O3 nanoparticles.

Table 1. Mdssbauer parameter of ¢-Fe,O; nanoparticle

Temperature Hyperfine field Quadrupole splitting Isomer shift

X (kOe) (mm/s) (mm/s)
42 5394 0.267 0.345
20 538.8 0272 0.344
40 5384 0.281 0.337
77 535.6 0.267 0.352
100 533.9 0272 0.354
150 531.8 0.271 0.351
200 528.3 0.238 0.351
210 525.8 0.125 0.359
220 5227 -0.019 0.359
230 520.0 —0.150 0.366
240 5189 —0.204 0.357
260 517.0 —0.205 0.362
270 516.1 -0.219 0.363
300 507.0 —0.239 0.362
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Fig. 4. MoOssbauer spectra of a-Fe,O; nanoparticles : (a) below the room temperature
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Fig. 5. Hyperfine field of o-Fe,O; nanoparticles at various
temperatures.
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Fig. 6. Quadrupole splitting of «-Fe,O; nanoparticles at various
temperatures.

2
e= e—gQ(3cosze—1) )
2 yepd 4= lok 297 48R vl osha Ao

=3} o) B3k _e 90 E 22X 0.42-0.44 mm/s] AOE

R Hol3led|[8] A7KEEAF ERIES] A= 0283 b

AEoln AV 7187) ¢34 23] FVE WA R
& =7 2eAA we

Ao g Hr}l welr Mossbauer
spectracllx] A7 S22 BE o] 2% w2t =4 W}



-172 -

100 ¥ T T T T T T T

80 | ’ / 4

ol R / !

0 (degree)

40 + / —

20 | -

0 50 100 150 200 250 300
T (K)

Fig. 7. Spin direction of «-Fe,O; nanoparticles at various
temperatures.
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Fig. 8. Atomic arrangement of 0-Fe,O; at low temperature. The
circles represent Fe** position on hexagonal structure.
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We have synthesized monodispersed «-Fe,O; nano particles to investigate the spin change during the Morin transition
temperature(7y,). The particle size was founded to have a very uniform distribution of 80 nm by x-ray diffraction and size dispersion
analyzer. The Mossbauer spectra between the 4.2 K and the room temperature show that Ty was shifted and the spin states of Fe ion
were changed with the particle size. The Morin transition temperature of bulk usually quoted in literature is 265 K but, it decreases
with the size and no transition was found at the critical size down to 4.2K. The spin direction of 80 nm sized particles are normal to the
hexagonal c-axis above the Ty and are tilted about 28~29°below Ty, which is the [110] direction of rombohedral structure.

Key words : o-Fe,O; nano particle, particle size distribution, MOssbauer, spin direction, Morin transition



