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Effect of ZrO, Addition on the Synthesis and Microwave
Dieleciric Properties of Ba,Ti;O Fabricated by Oxalate Method
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ABSTRACT

In 1his study, the synthess of Ba;TieOy powder having chemically homogeneous and highly pure hine particle
size distribution was ailtempled by the oxalate method. And the effects ot ZrQ; addition was investigated.
The four compositions (X={0, 0.028, 0.048, 0.068) of Bay(Tw-x, Zr 0 were prepared by precipitation reaction
of BaCl, TiCl,, and ZrOCl, with oxalic acid and NH,OH acting as a preciprtating agent and a pH regulator

respectively, in aqueous solution. In case of 4.8 mol%

ZrQ, additian, the single phase BaTiO: was obtained

al 1200T and its dielectric properlies was excellent showing K=40.5, Q=4621 at 5.4 GHz.
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Table 1. Starting Materials and Grade

Material Manulacture Co. Grade
BaCl: 2H:0 Yakuri Pure Chem. Ca., Ltd. EP
TiCl Merck Chem. Co., Ltd. EFP
ZrOCly-8H20 | Junsei Chem Co., Ltd EF
HaCa04-2H0 | Yakur1 Pure Chem. Co., Ltd. EP
NH,OH Oriental Chem. Co, Ltd EP
Table 2. Composition of Materials

Compagition (mole%)
Sample No, -
BaQ TiO, 210y
1 18.2 51.8
2 182 79.0 28
3 182 77.0 4.8
4 182 75.0 6.3
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Fig. 1. Instrument for preparation of (Ba-Ti) oxalate.
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Fig. 2. DT-TG Curves of Bau(Tisx, ZrOz oxalate po-
wder (X=1{.048).
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Fig. 5. Reaction of Bax(Tis-x, Zrgdyp oxalate powder.
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Table 3. Dhelectric Properties of Sinfered Bau(Ti-x,
Zrg)Oy at 1350C  (n awr, 2 hrs, 100 MHz)

Composition(X} r Q T
0 55.92 3833 —108.37
28 9517 3458 —10395
48 64.30 4660 —35.56
6.8 40.12 3995 —28.64
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Table 4. Microwave Dielectric Properties of Sintered
Bas(Tig.x, Zry)Oy at 1350C (in air, 2 hrs.)

Composition(X) | f.(GHz) K Q FxQ
0¥ 4.90 3730 | 4743 | 23234
2.8 4.95 39.79 4361 21570
4.8 542 4049 | 4621 | 25039
6.8 5.03 39.27 3939 19825
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