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e R R OMEEE (F3C) @ We completed investigation of the phase relation in the
Ba0-Mg0 (Zn0) -Ta,0; system equilibrated at 1450 ° C. In the BaO-Mg0-Ta205 system we found
three ternary phases, namely 3:1:1 perovskite BaMgTa,0,, 9:1:7 TTB (tetragonal tungsten
bronze) —type BaMgTa,,0,; and 4:1:5 BaMgTa,,0,, with close relation to the tungsten bronze
structure. Another ternary phase, Ba Mg, ,Ta; 405, with 10 layer hexagonal perovskite
structure can be only obtained after equilibration at 1600 ° C. The BagMgTa,,0,; phase shows
quantum ferroelectric properties.

We have also clarified several contradictory reports related to the ternary and
binary phases in the Ba0-Mg0-Ta,0; composition field. For example, we found no evidence
of the hexagonal BaMg,Ta,,0s phase that was claimed by R. S. Roth [ Phase Equilibria of
Experimental Ceramic Systems’, NIST Project Report, Report No. 1, Contract No.
SB1341-02-W-0787, National Institute of Standards and Technology, Ceramics Division;
Gaithersburg, Maryland; 2 pp. (2003)], nor we can confirm the existence of the Ba,Ta0,,
phase reported by several authors [J. S. Kim, J.-W. Kim, C. I. Cheon, Y.-S. Kim, S. Nahm,
J. D. Byun, J. Eur. Ceram. Soc., 2001, 21, 2599; C.-M. Cheng, Y.-T. Hseih, C.-F. Yang,
Ceram. Int., 2002, 28, 255; X. M. Chen, Y. Suzuki, N. Sato, J. Mater. Sci.:6 Materials
in Electronics, 1994, 5, 244]. The TTB type BagMgTa 0,5 forms along the BaTa,04-Ba,MgTa,0,
join. We found that only hexagonal polymorph of the BaTa,0; phase exists along the
Mg,Ta,0,-BaTa,0; tie line.

In the Ba0-Zn0-Ta,0; system we could not confirm the existence of the Ba,ZnTa 0,

compound. Instead, a BayZnTag0,, phase has been found along the ZnTa,0,-BaTa,0y tie line.



Using single crystal structural analysis we have demonstrated that the Ba,ZnTag0,, phase

is isotypical with the BaMgTa,,0;, phase and discussed the reasons for the difference in

the chemical composition of these phases.
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Figure 1. Subsolidus phase diagram of

Ba0-Mg0-Ta,0, obtained for samples prepared in
air at 1450 ° C. The 10-layer (10L) hexagonal
Ba, Mg, ,sTa; 405, phase included in the figure
appears only at 1600 ° C and cannot be obtained
at 1450 ° C. Grey dots are the compositions
prepared in this study. Formulae and numbers
designate distinct phases. At 1450 ° C only
three ternary compounds were identified, i.e.,
3:1:1 = BaMgTa,0y, 9:1:7 = BaMgTa,,0,; and 4:1:5
= Ba,MgTa,,0;. In agreement with [T. A. Vanderah,
R. S. Roth, T. Siegrist, W. Febo, J. M. Loezos,
W. Wong-Ng, Solid State Sci., 2003, 5, 149] we
found that BaO-rich phases, suchas 3:1, 4:1 and
6:1 along the Ba0-Ta,0; binary are unstable at
room temperature. The 3:1:1 phase forms tie
lines with Mg,Ta,0, and 9:1:7 phases.
Compositions along the Mg,Ta,04-BaTa,0, join
contain hexagonal polymorph of the BaTa,0, phase.
Phases labeled A, B, and C are TTB-type
compounds described in detail in [T. A.
Vanderah, R. S. Roth, T. Siegrist, W. Febo, J.
M. Loezos, W. Wong—Ng, Sol/id State Sci., 2003,

5, 149]; A = Ba,Ta ., s Ta,0;] where 3.40 < x
<3.93, B =Ba,Tag,,, s[Tay0,] where 5.11 <y
<6.77, C = Ba,Tagg,, s[Tay0y] where 6.17 < z
<7042

ZngTayOg ZnTay0g

Figure 2. Subsolidus phase diagram of
Ba0-7Zn0-Ta,0, obtained for samples prepared in
air at 1300 ° C. The 8L indicates the hexagonal
8:1:3 BagZnTag0,, phase. Grey dots are the
compositions prepared in this study. Formulae
and numbers designate distinct phases. At
1300 ° C three ternary compounds were
identified, i.e., 3:1:1 = BajZnTa,0, 9:1:7 =
Ba,ZnTa,,0,; and 3:1:4 = Ba,ZnTag0,,. The 3:1:4
phase was found to be isostructural with the
4:1:5 = Ba,MgTa,;,0,,. The 3:1:1 phase forms tie
lines with Zn0O, BaZnO,, Ba,Zn0,, 8:1:3, and 9:1:7
Phases labeled A, B,
tetragonal tungsten—bronze type solid solution,
Bag.5,Zn,,/5Ta 0-105305, Wwith x = 0.20 to 0.06.

phases. and C are
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