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Cold Sintering Preparation and Dielectric Properties of Bismuth Sodium Titanate-Based
Ceramics
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(School of Materials and Physics, China University of Mining and Technology, Xuzhou 221116, Jiangsu, China)

Abstract: Cold sintering process (CSP) is an efficient and energy saving sintering method emerging in recent years. In this paper, the
(1-X)BNT—XNN dielectric ceramics with the density of more than 97% were prepared by CSP. The effect of CSP parameters and
NaNbO; content on the density, phase structure, microstructure, and dielectric characteristics of (1-X)BNT—XNN ceramics were
investigated. The results show that the CSP can drastically reduce the grain size and prevent some components like Bi and Na from
volatilizing due to low sintering temperature and short holding time, thereby increasing the dielectric constant and reducing the
dielectric loss. The remnant polarization decreases, and the temperature stability of dielectric constant increases as the content of
NaNbOj; increases. When x=0.3, the variation in dielectric constant of the 0.7BNT-0.3NN ceramic is less than 6% at 25—400 °C, and
the dielectric loss is less than 5%. It is indicated that the (1-X)BNT-XNN ceramics prepared by CSP are one of the promising
candidates for the applications in temperature-stability ceramic capacitors.
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Fig. 1 X-ray diffraction pattern of (1-X) BNT-XNN powder, ceramics after cold sintering, ceramics after heat treatment at 975 C
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Fig.2 SEM images of 0.78BNT—0.22NN ceramics after cold sintering at 180 ‘C and heat treatment at different temperatures
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Fig. 3 SEM images of (I-X)BNT—XNN ceramics after cold sintering at 180 ‘C and heat treatment at 975 C
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Fig. 4 Hysteresis loops of (1-X)BNT—XNN ceramics prepared at different heat treatment temperatures under an electric field of

100kV-cm™
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Fig. 5 Current curves of (1-X)BNT—XNN ceramics prepared at different heat treatment temperatures under an electric field of

100kV-em™!
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(a) x=0.06 (b) x=0.15

(c) x=0.22 (d) x=0.30
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Fig. 6 Dielectric constant and dielectric loss temperature spectrum of (1-X)BNT—XNN ceramic sample after heat treatment at
different temperatures and 1 kHz
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Fig. 7 Dielectric constant and dielectric loss temperature spectrum of (1-X)BNT-XNN ceramic sample after heat treatment at 975 ‘C
at different test frequencies
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Fig. 8 In(l/e~1/ey) as a function of In(T-T,,) for (1-X)BNT-
XNN ceramics heat treated under 975 C
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(a) Image of electron probe X-ray microscopy analyzer
(EPMA) in backscatter mode

(b) EPMA mapping of Bi in Fig. 10(a)

(c) EPMA mapping of Na in Fig. 10(a)

Kl 10 0.7BNT-0.3NN FgiE2eid 975 CHALHEH EPMA
VADTESE S
Fig. 10 EPMA analysis of 0.7BNT-0.3NN ceramics heat
treated at 975 C
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