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Abstract: Bi,; , Ba, ZnNb,;O; (x =0.05, 0.10, 0.15, 0.20, molar ratio) ceramics were prepared by solid
sintering method. The effects of barium doping on sintering property, structure and dielectric property of the
ceramics were studied. The results show that the sintering temperature of the ceramics decreased from 1 050 C to
960 C after barium doping. The phase of the ceramics was composed of single pyrochlorite, and its diffraction peak
shifted to a small angular direction as the doping amount of barium increased. The dielectric constant and dielectric
loss of the ceramics increased with increasing barium doping amount. Under different frequencies, the ceramics with
different barium doping amount showed dielectric relaxation at low temperatures. The dielectric relaxation peak
became widening and flattening with increasing barium doping amount, and shifted to high temperature directions.
With increasing barium doping amount, the dielectric relaxation degree of the ceramics decreased first and then

increased, and the relaxation activation energy and temperature coefficient increased first and then decreased.
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Table 1 Diffraction angles corresponding to partial diffraction

peaks of Bi,s—, Ba, ZnNb, ; O; samples @)

AT 5% i

(111) (311) (222) (400) (331) (440> (622) (800)

0 14.65 28.17 29.45 34.09 37.25 48.91 58.05 71.59
0.05 14.62 28.12 29.42 34.07 37.22 48.87 58.02 71.57
0.10 14.60 28.10 29.40 34.05 37.2 48.85 58.00 71.55
0.15 14.58 28.08 28.37 34.03 37.18 48.83 57.98 71.53

0.20 14.55 28.05 29.35 34.00 37.15 48.80 57.95 71.50
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Table 2 Tetrahedral bond-valence sums of O’ of

Bi, s—. Ba, ZnNb, s O, samples

PGSR
" [Bi ] [BisZn] [Bi2Zn:] [BiZns| [BasZn]| [BasZn; |
0 2.4018 2.0129 1.6240 1.2351 3.3043 2.4849
0.05 2.3920 2.0046 1.6173 1.2300 3.2908 2.4748
0.10 2.384 3 1.9982 1.6121 1.226 1 3.2803 2.466 8
0.15 2.376 7 1.9919 1.607 1 1.222 2 3.2699 2.4591
0.20  2.3654 1.9824 1.5994 1.2164 3.2543 2.447 3
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Fig.3 Curves of dielectric constant (a) and dielectric loss (b) with
frequency of Bi;.s—.Ba,ZnNb; sO; samples at room temperature
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Fig.4 Dielectric temperature spectra of Bi; s—.Ba, ZnNb; s O; samples at different test frequencies
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Table 3 Dielectric relaxation peak temperatures of

Bi, s—, Ba, ZnNb, s O; samples at different test frequencies’C

W55 2/ kHz
* 1 10 100 200 1 000
0.05  —157.3 —127.5 —115.9 —108.5  —97.8
0.10  —143.1  —127.1 —1141  —106.5  —94.5
0.15 —90.9 —59.3  —39.0  —37.6  —36.2
0.20 —75.4 —55.1 —31.3 —25.7 —2.4
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Table 4 Dielectric relaxation performance of

Bil.sfx Bax Zanl,s 07 samples

x AT relasor /K Ae WIGERE/eV /(10 °C )
0.05 59.5 2.98 0.203 —482.2
0.10 48.6 2.38 0.285 —442.6
0.15 54.7 0.43 0.470 —330.0
0.20 73.0 —3.14 0.437 —349.7
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