J. of the Chosun Natural Science
Vol. 1, No. 2 (2008) pp. 84 — 88

71H1A g=2Hof 2|8t BaO,-TiO, ;Eu’ £2te| sHM
Zsgt

Formation

of Eu’'- doped BaO,-TiO, Powders Produced by

Mechanical Alloying
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Abstract

The formation and thermal properties of the BaO, and 1iO, mixtures were prepared by mechanical alloying method

was investigated by X-ray diffractometry (XRD), scanning electron microscopy (SEM), and thermogravimetric/differential
thermal analysis (I'G/DTA). The rotating speed of 750 rpm shows more effects on the formation of BaTiO; single phase.
The internal strain calculated using Williamson-Hall method was 4.27x107 for the mixture milled for 300 min, the
crystallite size was calculated using the Scherrer method decreased with milling time. The BaTiOj; crystal improved
crystallinity was formed by thermal annealing at a temperature of 600°C for 1 h for the mixture milled for 300 min.
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Fig. 1. X-ray diffraction patterns of Eu**-doped BaO,-TiO,
mixtures by mixer mill as a function of rotating speed.
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Fig. 2. X-ray diffraction patterns of Eu**-doped BaO,-TiO,
mixtures as a function of different t,,.

A Wslol] ofa dojd = =, 53] 71718k}
A 3o Aeodle B 719 FEE AT 871 Y
LHAEAL] A o3l ARG WEtE A
ATt

a9 3 AlE 2] gRke] 19 R HE S t,
o] Wzl wjz} Jepd 28 Ee|t) ZAIM R s
sl Bkl 97k =719 71414 W3S Williamsonh
Halle] W23 148 o] &3}ttt 1Y 3(a)= 3004
Y3 A F ol ek Beosd/Agt 2sinB/Agte] A
Tzl &7|A B WRF, M XA 3, g
3 qe @z, 1 9| 7| &7 25 E R WY
o] ¥ 427x10° A= B & F ATk 29 3(b)
= 0 W2 YA 271 WE A 3he vehd
HoZ 90® HWHT Aeole gt A7 oF
67.8 nmEA] 7] Bt} 7hAEEY 1 o] EREE ¢,

o] Z71o) Wb e F71He 2 5 itk

J. Chosun Natural Sci., Vol. 1, No. 2, 2008



86

00045 (a) | ] .
00035
00030 L]

00025

Bcoso/2 (A)

00020

00015

\ A
0wy ]

1 L L
05 05 o7

2 sino/A (A)

o

Crystallite size (nm)
-

20

Crystallite size (nm)

Crystallite size (nm)

HE+

@0 19
(b)
£S5 - 03
) 0 los
—_
3
k=] ™ n <
l_.-O.‘ c
©
X0t S
{o2 &
[E T
[} o 400 =
o
(=] 3 =
o {02~
) 5
40.4
ok R ) .
o E3 100 150 0 50 30

Milling time (min)

(d)

o

W m = =
Milling time (min)

o = 300

Fig. 3. (a) Williamson-Hall plot showing bcosq/l vs. 2sing/l for the powder of 300 min for milling. (b) Evolution of
crystallite size and internal strain with the t,, obtained from Williamson-Hall method. (c) Crystallite size obtained applying
the Scherrer formula to different peaks of XRD patterns for the powder with 300 min of t,. (d) Evolution of crystallite

size with the t,, obtained from Scherrer method.
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Fig. 4. SEM images after the following t.,: (a) 0 min, (b)
90 min, (¢) 150 min, (d) 300 min, and (e) EDS spectra after
300 min of milling.
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Fig. 5. TG/DTA patterns of BaO,-TiO, ;Eu** mixtures
after milling of 300 min.
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Fig. 6. X-ray diffraction patterns of (a) as-milled and (b)
annealed powders at 800°C for 1 h after milling for 300 min.
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