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Abstract

We have studied the effect of sintering conditions on the long-range order parameter of the 1:2
cation ordering in Ba(Mg,;Nb,;)O; microwave dielectrics prepared through a columbite precursor
method. It is found that the order parameter depends strongly on the sintering conditions. As the heat-
treatment time increases at 1350°C, the long-range order parameter decreases. When sintered at
1500°C for 4 hours, BMN shows a high long-range order parameter of 0.94.
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Fig. 1. XRD patterns of BMN ceramics sintered at
various conditions: (a) 1350°C-4 h, (b) 1350°C-40 h,
and (c) 1500°C-4 h. Indices are based on a hexa-
gonal cell. Asterisk (*) represents 1:2 cation or-
dering superlattice reflections.
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Fig. 2. SEM photographs of BMN ceramics sintered
at various conditions: (a) 1350°C-4 h, (b) 1350°C-
40 h, and (c) 1500°C-4 h.
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Table 1. Multiplicity of (100) and (101) reflections
in BMN structure. Asterisk(*) indicates superlattice
reflection

(100) *(100) *(100) *(010) *(010) *(110) *(110)
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Table 2. Structure factor calculation for (100) and
(101) reflections in BMN structure

p L fzgaz+ f02_ fMg2+ ho5+
(100) 6 81.01 - - 975 37.30 368920.8 $*

(101) 6 53.21 50.09 743 9.49 3601 689429.5
011) 6 5321t - 9.49 36.01 224538.9 §°
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Table 3. Long-range order parameters, S of BMN
ceramics sintered at various conditions

Heat-treatment condition S
1350°C-4 h 0.82
1500°C-4 h 0.94

1350°C-40 h 0.67
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