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Influence of La—Ho Doping on Microstructure Formation of BiFeO3

XIANG Junhuai', LIU Mingfeng', PAN Xiuhong®, ZHANG Minghui*, LIU Xuechao*
(1. Jiangxi Key Laboratory of Surface Engineering, Jiangxi Science and Technology Normal University, Nanchang 330013,
Jiangxi, China; 2. Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: BiFeO; (BFO) and BijglayHoyFeO; (BLHFO) materials were prepared by a solid-state reaction method. The dynamic
process of melting and solidification of the samples was observed in real time by high temperature polarizing microscopy. The phase
composition, microstructure and element distribution of the solidified samples were analyzed by X-ray diffraction, scanning electron
microscopy and energy dispersive spectrometry. It is indicated that BFO and BLHFO samples both have polyhedral Fe,O; grains
precipitated along with the melting and further grow in the cooling process. Based on the results by SEM, a continuous Bi,O; phase is
mixed with a small amount of micron-sized Fe,O; grains and a large amount of micron-sized BiFeO; grains. BiFeO; grains in the
undoped samples are irregular, while La—Ho doped samples form regular cubic BiFeO; crystals. In addition, Fe,O5 grains in the
co-doped sample only contain La element. La and Ho can be co-doped into BiFeOj; polyhedral grains.
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Table 1 Synthesizing temperature of BiFeO,

Stage Temperature/C Time/min
Calcination RT-600 60
Calcination 600-600 120
Calcination 600-RT Furnace cooling
Sintering RT-780 78
Sintering 780-780 40
Sintering 780-RT <1

RT—Room temperature.
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a—Alumina sapphire sheet; b—Sample; c—Crucible; d—Resistive heater;
e—Thermocouple; f—Connect the water pump inlet pipe; g—Connect

the water pump outlet pipe; h—Observation window; [—Objective lens.
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Fig. 2 X-ray diffraction analysis patterns of BFO and BLHFO
sintered at 780 C
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Fig. 3 DTA curve of BFO and BLHFO in the range of
700-1300 C
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Fig. 4 Real-time observed temperature curves of BFO and
BLHFO
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(a)1221 C

(c)1258 C

(d) 1198 C (Cooling process)
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Fig. 5 Morphologies of BFO was observed in real time at
different temperatures
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Fig. 7 Micro-X-ray diffraction analysis patterns of BFO and
BLHFO after real-time observation
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(b) High magnification
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Fig. 8 SEM photograph of BFO after real-time observation
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Table 2 EDS results of points A-D in Fig. 8(a) x/%

Area Fe Bi
(d) 1189 C (Cooling process) 4 100.00
B 100.00
6 BLHFO £ 5 IN W ST A Rl 1 1 B30 c 43.11 56.89
Fig. 6 Morphologies of BLHFO was observed in real time at D 61.23 38.77

different temperatures x—Mole fraction.
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Fig. 9 SEM photograph of BLHFO after real-time observation
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Table 3 EDS results of points E—H in Fig. 9(a) x/%

Area Fe Bi La Ho
E 89.39 3.96 6.65

F 8.16 87.46 1.63 2.75
G 47.70 51.04 1.26
H 51.44 43.74 2.74 2.08
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