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Effects of Bi doping on sintering and dielectric characteristics of
B216_3XLas+2x(Ti0_95ZI'0.05)18054(X=2/3) ceramics

GAO Xu-fang, QIU Tai

(College of Materials Science and Engineering, Nanjing University of Technology, Nanjing 210009, China)

Abstract: The sintering properties, microstructures and dielectric characteristics of Bag_3,(La;_,,Bi,;)g+2:(Ti9.95Z10 05)18054
(x=2/3) microwave dielectric ceramics prepared by conventional solid-state route were studied. The results show that Bi**
replaced La®* into A, rhombic sites and a single-phase solid solution with tungstenbronze-like structure formed in the
range of 0<m<<0.4. When Bi*" content exceeds this range, a second phase of Lag76Bigg,4015 appears in the solid
solution. Bi doping can lower the sintering temperature of Bag_3.(La;—,Bi,,)g:+2:(Tig.05Zr005)18054(x=2/3) ceramics from
1400 C to 1300 C, while a significant improvement of dielectric constant is achieved. The temperature coefficient of
resonant frequency (zy) decreases, and the quality factor (Q:f) rapidly decreases. When m=0.05, the optimal microwave
dielectric characteristics are achieved as £=88.63, 0-/=4 395 GHz, r=6.25 X 10™%/C.
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Lattice parameters and unit-cell volume of
tungsten bronze-like phase in

Bag-3.(La;-Bin)s:2Tio.95Z10.05)18054(x=2/3) ceramics

Lattice parameter/nm Unit-cell
" a b c volume/nm®

0.05 22226 12317  0.38291 1.048 2
0.10 22254 1.2331  0.38337 1.0520
0.15 22261 12316 0.38376 1.0522
0.20 22389 12340 038511 1.064 0
0.25 22396 1.2363  0.38539 1.067 0
0.30 2.238 8 1.2378  0.38545 1.068 2
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Fig.3 SEM images of Bag_3,(La;_,,Bi,)g:2:(Ti0.95Z10 05)18054(x=2/3): (a) Without Bi,05; (b) m=0.10; (c) m=0.25; (d) m=0.30
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