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Enhanced Relaxor Ferroelectrics and Energy Storage of BaTiOs-based
Ceramics Modified by Bi(Alp5S¢.5)O3
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(School of Materials and Engineering, Xi'an university of Science and Technology, Xi'an, 71054 China)

Abstract: Lead-free single-phase perovskite BaTiOs—Bi(AlysScs)O; ceramics as novel high performance BaTiO;based energy
storage ceramics were synthesized by a solid-state reaction method. Effect of BAS content on the structure, dielectric properties,
energy storage of (1-x) BT-xBAS ceramics was investigated. The (1-x)BT—xBAS solid solution transforms from tetragonal (x<<0.05)
to cubic (x=0.1), but is still based on the tetragonal. The 7;, moves toward a low temperature range, and the dielectric peak broadens
with the BAS content increases, exhibiting a dispersive dielectric behavior with respect to frequency. The long-range ferroelectric
order of ceramics is destroyed by BAS. Also, the phase transition of BT-xBAS ceramics is from a typical ferroelectric phase to a
relaxor phase. The phenomena both indicate that the BT-BAS ceramics could have the excellent characteristics of relaxor
ferroelectrics. The 0.85BT—0.15BAS ceramics show a good temperature stability, and the diffusion coefficient y is 1.97. There are an
energy storage density of 0.684 Jscm™ and an energy efficiency of 95% in an electric field of about 105 kV/cm.
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Fig. 1 XRD patterns and SEM photograph of (1-x)BT-xBAS ceramics
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Fig. 2 Temperature dependence of dielectric constant and loss tangent of different compositional (1-x)BT—xBAS ceramics and the
corresponding plot of In(1/6-1/g,) as a function of In(7-T,) according to the modified Curie—Weiss law
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Table 1 Energy storage properties of (1-x)BT-xBAS ceramics at room temperature

x P./(uC-em™) Prax/(C-cm™) Wp/(J-em™) Wiess/(J-cm™) Wol(J-em™) 0%
0.05 9.805 22280 0.386 0.434 0.821 47.1
0.10 1.948 18.588 0.588 0.117 0.705 83.4
0.15 0.378 15.875 0.684 0.035 0.720 95.0

0.20 0.215 10.574 0.492 0.025 0.517 95.2
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Fig. 3 P-E hysteresis loops, J-E curves and energy storage of (1-x)BT-xBAS ceramics
F 2 (1-x)BT-xBAS FnE fth §% a4 #l B fif B 1% bh A%
Table 2 Comparison of energy storage with (1-x)BT—-xBAS and other ferroelectric materials
Material T/ C E(Ppa)/(kV-cm™) Wp/(J-cm ) n/% Reference
(1-x) BaTiO;—xBiAlO; 45 50 0.223 82.58 (28]
BaTiO;-BiScO; -50 100 0.550 91.00 1381
Bay 5Cag,15Tio.90Z10.1 85 10 0.026 33.80 139
(1-x)BT-xBAS 32 105 0.687 95.00 This work
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