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Fig.1 Pressed chips of ReOs; powders before (a) and after (b)

sintering
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Fig.2 XRD patterns of samples before sintering and sintered at
different temperatures for 24 h (the standard PDF cards of
cubic ReOsz and orthorhombic ReO, are shown in the

bottom)
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Fig.3 SEM images of samples before sintering (a) and sintered at different temperatures for 24 h: (b) 200 °C, (c) 300 C, and (d) 400 C
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Fig.4 Temperature dependence of the resistivity of samples
sintered under different conditions (the data of single

crystalline ReOsl and ReO, are plotted for reference)
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Fig.6 SEM images of samples sintered at 300 °C for 36 h (a) and
48 h (b)

14 o
1.2
1.0
0.8
0.6

©c o B B B
o © o N
T

0.4
0.2

Variance of Crystal Grain/pm

o o o
[S - BN
T

Average Size of Crystal Grain/pm

L L L L L L 00
0 5 10 15 20 25 30 35 40 45 50
Sintering Time/h

B 7 300 Chegh , i aR- PR S &R 05
T3 72 B e 225 1 [] (¥ A2 4K

Fig.7 Average size and the statistical deviation of the crystalline
grains of the samples sintered at 300 ‘C for different

time
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Fig.8 Phase diagram of the pressed chip of ReO3; powder upon
different sintering temperatures and time (a); image of

ReOj; target after pulsed laser sputtering (b)
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Synthesis of the Single Cubic Phase, Dense ReO; Bulk by Sintering

Zhu Qing*?, Yang Fang*, Guo Jiandong*??
(1. Institute of Physics, Chinese Academy of Sciences, Beijing 100190, China)
(2. School of Physical Sciences, University of Chinese Academy of Sciences, Beijing 100049, China)
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Abstract: In this paper, we synthesize rhenium trioxide (ReO3) bulk by direct sintering of the pressed chips of ReO3; powders under the
ambient pressure. With the characterizations of X-ray diffraction (XRD), electric transport and scanning electron microscope (SEM), we
optimize the sintering temperature and time, and obtain the ReOz; materials in monophase of the cubic structure, with high crystalline
homogeneity and high density. Preliminary growth experiments demonstrate that the obtained ReO3 can be used as the target in pulsed laser
deposition technology, promising for future researches on the high-quality ReOs films.
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