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ABSTRACT

High purity, submicron BaTiQ; powder wag prepared by a hvdrothermal technique using Ba{OH), - § H:0,
TiCl, and NH,0H as starting raw materials, The submicron BaTi0Q; powder was synthesized at 130-~230°C for
2.5h to yield highly crystalline particles with a narrow particle distribution. The mole ratio of Ba(OH), - 3 H,
O/TIO(OH), was 1.5. Tt is possible to obtain BaTi0. with Ba : Ti=1.00+0.01. The samples densified well at
1325°C, showing a uniform and fine grain structure. The grain size ranged between ¢.3 and 0.5um. The
products obtained by hydrothermal treatment at various temperatures frem 130 to 230°C were characterized by
XED, DTA, BET and SEM etc.
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Fig.1. Flow chart of experimental procedure.
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Fig 2. DTA and TG curves for gel-titanate hydrate
powder.
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Table 1. Mean Particle Size by SEM and TEM and
Calculated from Surface Area by BET at
Various Prepared Conditions.

Measure- Reaction Particle size Particle size

ment temp, {C) by SEM and by BET {zm)
TEM (gm)

TH-0 130 0.27 023
TH-1 150 0.15 0.14
TH-2 170 0.05 .06
TH-3 190 0.12 0.09
TH-4 210 0.19 0.10
TH-5 230 0.3 0.21 |
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Fig.4. XRD patterns of synthetic powder prepared at
various temperatures.
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Fig.5. TEM micrograph of the BaTi(Qs powder
prepared by the hydrothermal method,
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Fig.6. Variation of surface area and particle size of
BaTi0, powders from various hydrothermal
temperatures,

24128



43l 9k ug

U Ad4 & BaTiOyrl A=, o2 48 s1% 2
i g vebialy 28 el Seldd 4
Al Ao g ol A4 slae] 2o o7y o
el W|Ee o] Folmg ez Ay

Table 144 F4zA0] w2 9215715 BET oz
A4 o3 s TEM o2 2oddt Azle g 8¢ 77}
g7t 278 FE HoE A alwq & vhepilgich

Fig. 7ol = 2% 170°C, w547 2.5k o9 Eaf o

TG/DTA 2] A7E Jelleh, TG A el 4] FA3ke
£ 15% A=o]n DTA Axjel| &lsls 10077 H2o 4 g
9 peak ¢ FAFEY Lol = Aot

#aat TiD(OH), 22¢& X-4 #2484 7} o4
olgdon), Mg BaTi0, £%L 130Ce)A ¢

BaTi0; 9 4 %2 BaCO, peak 7} JeldEd BaCOye

29422l BalOH): - §HO o $71%34 CO.% 9ol
o gk Holel Qg o}, 170°C o] A4 w43t BaTi0, peak
atel SFele] EAg o, peak o FEoh FobA € A
2% BolA BaTily#rde] % A4l aoung L9 q
+ 250t

=3

| €5 o]Fe]4 F4d BaTiOe XA 54
drke d3t glle

#44 BaTiO.f DTA 9 TG EA4A 4 1,
el Ay i $ohE A9 5% A= FAzZNE
2 ofell w2 94Tl F4 peak Lol Exfshglerd,
Tzl g A3t A

4703

gie o+ s

2af

o

4o

WEIGHT LOSS (%)

DTA

100 304 600 900 1

TEMFERATURE (1)

Fig.7. TG and DTA curves of coprecipitated powder
prepared by hydrothermal process.
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Fig 8. Scanning electron micrograph of sintered
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adsorption.
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Fig 9. Temperature dependence of dielectric constant
of BaTiO; prepared by hydrothermal process.
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