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In situ Preparation of BST(Nb)/SBN(Ti) Composites
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Abstract: Composite ceramics of 0.7Ba0-0.35rO - (1-y)TiO,*yNb,0Os5 (BSTN) with coexistence of barium strontium
titanate, Ba,_Sr,TiO; (BST), and strontium barium niobate, Sr,Ba, Nb,0O4s (SBN) phases were successfully prepared
in situ by controlling excess components according to a specially designed formula of 0.7Ba0-0.3SrO - (1-y)TiO,*
yNb,Os and by using a traditional ceramic process. X-ray diffractometry (XRD), scanning electron microscopy
(SEM) and energy dispersion spectrometer (EDS) were used to characterize the phase composition, morphology
and the micro-area chemical composition of the composite ceramics. The results showed that the SBN tungsten
bronze phase appeared and coexisted stably with the BST perovskite phase when the excess content of Nb,05 was
>6mol%, whereas the BST perovskite phase formed and coexisted stably with the SBN tungsten bronze phase
when the excess content of TiO, was >5.3mol%. In the case of the two phases being equivalent to each other in
BSTN composite ceramics, Nb,Os was hard to be resolved into the perovskite phase, however, a few of TiO, was
easy to be resolved in the tungsten bronze phase. The microstructure of the composite ceramics were consisted of
two kinds of grains. The smaller polygonal grains were belonged to the BST phase, and the larger ones to the SBN
phase. The coexistence of the two phases inhibited the growth of the BST crystal. The density of microstructure of
the composite ceramic was higher than that of both the pure BST and SBN calcined at the same temperature for

the same time.
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Fig.1  XRD patterns of 0.7Ba0-0.3SrO - (1-y)TiO,*
¥Nb,Os ceramics, with y = 0, 0.05, 0.1, 0.2,
0.3, 0.5, 0.7, 0.9, 1, calcined at 1250 °C for
4 h
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Fig.2 Detailed XRD patterns of 0.7Ba0-0.35rO -
(I=y)TiO,* yNb,O5 ceramics between 35° and
45° in 20
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Fig.3 Microstructures of 0.7Ba0-0.3Sr0 - (1—y)TiO,-yNb,05 composite ceramics with ¥=0 ((a) and (b)), 0.3 ((c)) and 1 ((d));
(a) (c) (d) calcined at 1250 °C for 4 h, (b) calcined at 1350 °C for 2 h
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Fig.4 Energy dispersion spectrum of 0.7Ba0+0.3SrO - (1-y)TiO,*yNb,Os ceramic with y=0.3,
(a) for smaller particles and (b) for larger particles
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Table 1 Relationship among the components in Ba,;Sr,;Ti;s,,Nb.O; (1) and 0.7BaO-0.3SrO- (1-y)TiO,-yNb,Os (2)

Content from (2) / mol Calculated content from (1) / mol Excess in TiO, or Nb,Os / mol
Nb,Os TiO, TiO, based on Nb,Os used Nb,Os based on TiO, used Excess in TiO, Excess in Nb,Os
0.00 1.00 1.00 0.00 0.00 0.00
0.05 0.95 0.88 0.02 0.07 0.03
0.10 0.90 0.75 0.04 0.15 0.06
0.20 0.80 0.50 0.08 0.30 0.12
0.30 0.70 0.25 0.12 0.45 0.18
0.40 0.60 0.00 0.16 0.60 0.24
0.50 0.50 0.20 0.30
0.70 0.30 0.28 0.42
0.80 0.20 0.32 0.48
0.90 0.10 0.36 0.54
1.00 0.00 0.40 0.60

&2 # Bay,SreaNb,Ti0s . MEREAFITENZTEHSHXR
Table 2 Relationship among the components in Ba,,Sr,;Nb,  Ti,O¢., (1) and 0.7BaO-0.3SrO- (1-y)TiO,-yNb,Os (2)

Content from (2) / mol Calculated content from (1) / mol Excess in TiO, or (BaO+Sr0O) based on Nb,0O5 / mol
TiO, Nb,0s Nb,Os based on TiO, used TiO, based on Nb,0s used Excess in TiO, Excess in (BaO+SrO)
0.00 1.00 1.00 0.000 0.000 0.000
0.10 0.90 0.95 0.095 0.005 0.053
0.20 0.80 0.90 0.178 0.022 0.111
0.30 0.70 0.85 0.247 0.053 0.176
0.40 0.60 0.80 0.300 0.100 0.250
0.50 0.50 0.75 0.333 0.167 0.333
0.70 0.30 0.65 0.323 0.377 0.538
0.80 0.20 0.60 0.266 0.534 0.667
0.90 0.10 0.55 0.164 0.736 0.818
1.00 0.00 0.50 0.000 1.000 1.000
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Fig.5 XRD patterns of Bag;Sro5Ti; 5sNb.O5 and 0.7BaO- Fig.6  XRD patterns of Bay;Sro3Nb, Ti,04.,» and 0.7Ba0-

0.3SrO - (1-y)TiO,* yNb,O5 between 22° and 32° in 26 0.3SrO+ (1-y)TiO,* yNb,Os between 35° and 45° in 26
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