Journal of the Korean Institute of Electrical and Electronic Material ‘Engineers, Vol. 16, No. 6, p. 532, June 2003,

a-Fe0:0l HI18t 0|28 Fu &2 Fool 8 o7

A Study of the Effects of Small Amount of Eu Impurities in a-Fe203

2 EHH
(Chang-Heon Ch)

Abstract

Crystallographic, electric, magnetic and heat transition properties of ¢-Fe:0s; have been studied
with a small addition of Eu impurities. Hematite( @ -Fe:03) is a basic ferromagnetic material having
rhombohedral structure, which is similar to perovskites structure. Eu is a rare earth element that has
an electric configuration of 4f'6s’. X-ray diffraction pattern of Fer-xEuOs (x = 0.00, 0.04, 0.06) shows
an increament of a value when the amount of Eu impurities increased. The VSM data show an
increament of magnetization by increasing the amount of Eu impurity. The one with x=0.06 shows the
largest increment of magnetic remanence. The magnetic remanence varied from 049%10™ emu/g to
062x10™ emu/g when Eu impurity is increased by 2 %. Coercivity is decreased as FEu impurity is
increased. Resistances is reduced significantly by Eu impurity, There is a clear difference in
temperature-dependent resistance depending on the amount of Eu impurities. Especially, there are cusps
between 150 K to 175 K, It indicates the change of electronic quantum states inside the atoms by rare
earth impurities in rhombohedral structure. Temperature-dependent heat capacity shows that the most
effective amount of Eu impurities is 6 %.
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ad 1. X-4 34 H9" (@) x = 00 (2-Fe:0q),
(b) x = 0.06 (Eu 006), and (¢) x = 0.04

(Eu 004).

Fig. 1. X-ray diffraction patterns of (a) x = 0.0
(e@-Fex0s), (b) x = 006 (Eu 006), and

(c) x = 0.04 (Eu 004),
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Fig. 2. Hysteresis curves of the samples
measured with 5 kOe field at r.t.
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Table 1. Magnetic parameters of the samples.

y | M

° " | lemuw/g

sample | [emu/g] | H. [Oe] | [emu/g] Ol
(x10™) (%10 (x10%)

x=0.00 | 02068 | 11362 | 01708 | 0.1804
x=0.04 | 04622 | 108.92 | 0.7914 | 0.7266
x=0.06 | 1.2392 | 71443 | 1.3849 | 19038
x=0.08 | 1.2644 | 76.127 | 1.8795 | 2.4689
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Fig. 3a. Resitance curves depending on temperature

for the samples x = 00 ( 2-FexOs).
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Fig. 3b. Resitance curves depending on temperature
for the samples x = 0.04 (Eu 004).
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Fig. 3c. Resistance curves depending on temperature
for the samples x = 0.06 (Eu 006).
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