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Effect of K/Ce Ions Co-doping on Structure and Electrical Properties of NajsBi,sTa;09
Ceramics

XU Jingdong, JIANG Xiangping, CHEN Chao, HUANG Xiaokun, NIE Xin, HUANG Liwei
(Jiangxi Key Laboratory of Advanced Ceramic Materials, School of Material Science and Engineering, Jingdezhen
Ceramic Institute, Jingdezhen 333403, Jiangxi, China)

Abstract: A lead-free piezoelectric ceramic (NaBi)gs_(KCe),Bi,Ta,O9(NBTO—x, 0<<x<:0.15) was prepared by a solid-state reaction
method. The influence of K/Ce ions co-doping content on the structure and electrical properties of NBTO ceramic was investigated.
Based on the results by X-ray diffraction, a bismuth layered structure compound with m=2 is formed in all the ceramic samples. The
Curie temperature 7 of the samples decreases gradually with the increase of K/Ce ions co-doping content. The piezoelectric
properties of the samples are improved due to K/Ce ions co-doping, The piezoelectric constant ds; initially increases and then
decreases with the increase of K/Ce ions co-doping content. The ceramic with x of 0.075 exhibits the optimal properties, i.e., d33 of
19.0 pC/N, the Curie temperature T¢ of 735 °C, dielectric loss tand of 0.137%, and volume density p of 9.113 g'em™. The piezoelectric
constant d33 of NBTO (x of 0.075) ceramic has a good temperature stability, and the d3; of NBTO ceramic annealed at 600 “C for 2 h is
still as high as 17.8 pC/N, which is 93.7% of the original value (i.e., d33;=19.0 pC/N).
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Table 1 Lattice parameters of NBTO-x ceramics

x/mol a/nm b/nm ¢/nm V lnm? a/b

0.000 0.54763 0.54478 249710 0.74498  1.00523
0.050 0.547 64 0.544 94 2.496 94 0.74517  1.00494
0.075 0.547 60 0.544 96 249811 0.74548  1.004 85
0.100 0.547 69 0.54550 2.49596 0.74571  1.00402
0.125 0.54777 0.54558 2.496 34 0.74603  1.00401
0.150 0.54779 0.54563 2.496 52 0.74618  1.00397
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Fig. 3 Raman spectra of NBTO—x ceramic samples at room
temperature
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Table 2 Parameters of Oy and Oy, peaks in XPS spectra

Sample No. Oy Op Oy/Or
NBTO-0.000 44.97 55.03 0.82
NBTO-0.150 47.20 52.80 0.89
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