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Abstract: A new niobate compound Ba,LaTiNb;O s has been synthesized and characterized. Through Rietveld re-
Ba,JLaTiNb;Os is identified as the AsB,Oys type cation-deficient per-
ovskites with space group of P3m1(164) and lattice constants a=0.57238(1) nm, ¢=1.169 48(1) nm, V=0.331 81(1)

nm’, and Z=1. The crystal structure can be described as consisting of identical perovskite-like blocks, four cor-

finement of X-ray powder diffraction data,

ner-sharing (Ba,La)Og octahedra thick, separated by layers of vacant octahedral. The (Ba,La)-O bond lengths range
from 0.267 to 0.321 nm and the (Ti,Nb)-O bond lengths range from 0.175 to 0.213 nm. The Ba,LaTiNb;O5 ce-
ramic has a high dielectric constant of 53.3, high quality factors () 3650 (at 6.4025 GHz), and low temperature

variation of resonant frequency (1) +69.3 x 10° K™\
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Table 1 Results of quantitative analysis of elements
wt%
Methods Chemical formula
Ba La Ti Nb
Chemical analysis 43.81 10.75 3.82 22.45 BayLagg; TiNb; 0 1503
EPMA 43.72 10.83 3.81 22.48 Ba,LagesTio09Nb30:01505
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Observed, calculated and difference XRD patterns
for Ba,LaTiNb;O,s
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Table 2 Atomic positional and temperature factors of Ba,LaTiNb;Os
Atom Site x/a y/b zlc Occu. B., / nm*
01 3e 172 0 0 1 0.002 2(8)
02 6i 0.148 7(9) 0.851 3(9) 0.200 5(7) 1 0.002 2(8)
03 6i 0.159 3(6) 0.840 7(6) 0.619 0(7) 1 0.002 2(8)
Bal/Lal la 0 0 0 0.8/0.2 0.000 3(1)
Ba2/La2 2d 1/3 2/3 0.793 4(2) 0.8/0.2 0.000 3(1)
Ba3/La3 2d 1/3 2/3 0.426 3(2) 0.8/0.2 0.000 3(1)
Nb1/Til 2d 1/3 2/3 0.107 6(4) 0.75/0.25 0.000 3(3)
Nb2/Ti2 2¢ 0 0 0.317 2(3) 0.75/0.25 0.000 3(3)
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Table 3 Selected interatomic distances
for Ba,LaTiNb;O,; (nm)

Bal/Lal-O1
Bal/Lal-02
Ba2/La2-01
Ba2/La2-02
Ba2/La2-03
Ba3/La3-02
Ba3/La3-03
Ba3/La3-03
Nb1/Ti1-01
Nb1/Ti1-02
Nb2/Ti2-02
Nb2/Ti2-03

6 x 0.286 2
6 x 0.277 0(7)
3 x 0.292 7(2)
6 x 0.286 8(5)
3 % 0.267 1(7)
3 x 0.321 3(7)
3 x 0.283 7(7)
6 x 0.291 1(4)
3 x 0.207 7(3)
3 x 0.212 9(6)
3 x 0.200 9(7)
3 x 0.174 7(5)

[# 2 Ba,LaTiNb,O,s B9 & 1A 45 44
Fig.2  Crystal structure of Ba,LaTiNb;O s
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Fig.3 SEM micrograph of the fracture surfaces of
Ba,LaTiNb;O,5 ceramic
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