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Abstract

The synthesis of high purity and ultra-fine BaTiO; by precipitation with gaseous NHz as
precipitator was investigated to find an alternative process to solve various problems of present
wet methods.

This study consisted of two parts ; synthesis of BaTi(; precipitation with gaseous NHs3 and
test of electrical property for the LaOs doped BaTiOs.

The proper condition for the synthesis of BaTiO; by precipitation with gaseous NH; is as
follows. The pH was 9.0 .  H:O» mole ratio to TiCly was 10. NHz gas flow rate did not
influence the synthesis of BaTiOs. The calcination temperature of BaTiO; was 3007C. Also, the
synthesis of LaOs-doped BaTiOs was tested through the wet process. Under these condition,
the shape of prepared BaTiO; powder was spherical type and the size of that was about 0.2 zm.
After the powder was pressed, this green body was sintered at the 1300C. Under these
conditions, the water absorptance and the density of the obtained sintered body were below 0.04
%, 52 g/em’, respectively.

Also the grain size of that was about 10 ¢m and it was similar to comercial product.
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Fig. 4 X-ray diffraction diagrams of the calcined

powder at various NH; gas flow rate.

) Green-body Fired-body Fired-body {Diameter |Thickness |Water
;ampe Dia. |Thick |Dia. |Thick [Weigh |density  |Shrinkage |Shrinkage |Absorptance ¥ 1

% om) [mm) [mm) [mm) Jer) f@em® [0 %) (%)

1 |19% ] 3709 | 153 | 2914 |27879| 517 | 2806 | 2143 0004 | 1260C. thr. pure BaTiOs
2 [19% ] 3176 | 1541 | 2903 [ 28011 517 | 2276 | 2188 0007 | 1280%, Ihr, pure BaTiOs
3 (199 3722 |1542] 2865 | 2719 520 | 271 | B6 0022 | 1300, Ihr, pure BaTiOs
4 199 3669 | 1477|2729 [ 245201 524 %% | 56 0040 | 1300C, 2hr. pure BaTiOs
5 199 3709 | 1478|278 | 24879| 521 2591 | 2491 0016 | 1300C, Ihr, pure BaTiOs
6 199 4104 | 1469|3038 27075 52 | 2637 | 597 0026 | 1300C, 2hr, pure BaTiOs
7 199 3161 | 1524|2391 | 24920 571 2361 | 243 0017 |1300C. 1hr, La:Os 0.2 mol%
8 1995 3333 | 1524|2526 26261 | 570 | 2361 | 2421 0018 |1300C, 1hr, Lax0s 03 mol%
9 (199 3290 | 1529 2484 [ 26072| 572 B3% | U0 0013 |1300C. 1hr, Lax0s 04 mol%
10 1995 | 3288 | 1527|2500 | 2559|550 | 2346 | 2397 0014|1300, 1hr, LaX0s 05 mol%
11199 1530|1530 2560 [26291] 539 | 2331 | 202 0018 |1300C, 1hr, LaeOs 05 mol%
12 [10%] 1532 | 1532|240 [25019] 567 | 2321 | 2427 0019 |1300C, thr, LaxOs 0.5 mol%
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Fig. 9 Microstructure of sintered BaTiO3.
(a); (b) : Hayashy sample
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