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Abstract The BaTiO; powders were synthesized by GNP (Glycine-Nitrate process). The powders were prepared
using carbonate and alkoxide as starting materials and nitric acid was used as a solvent for starting materials as well as
an oxidant for combustion. The effects of aggregates in BaTiO; powders on green densities, sintering and dielectric
characteristics were investigated. When the glycine/cation molar ratio was 1.2, the reactivity of self- combustion was
most intensive and the degree of aggregates after calcination was low. On sintering at 1400°C, maximum theoretical
relative density(94.99%) was obtained in case of 1.2molar ratio of glycine/cation. The dielectric constant of this sin-

tered BaTiO; was 1919.
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Fig. 1. Flow chart of the experimental procedures.

(1999)

Analyzer) & °l-83te] 1kHz Fo4 g A& AA
-2k (capacitance) %;E»]- <4l (Dissipation factor) gt
< A5kt AT AALYg o 2RE FALS (die-
lectric constant) %ki A ksl gk,

3. & Y nE

-

GNP o2 2% §AxE &3]317] 8 284/
okol29] Bu]E 0.5, 1, 1.5, 2, 2522 24s5}te] F84l
< Arlgte 2 Fug A AL AstAlQl
Az} dgq FAel g 4ts} - B wkEFo| Ar)e
wodo]] o) o) oA, APTAL yHES £ALR
ofu} AEF LEEHL oAk, w-EEN 2N B
Fg = ok Fjil/Fel] vzt 05, 14 A+ 4
829 A& s FAY ool Hof uhgAle] Heixlx,
H)7} 2 olAte] HW HithE Feale] Falo] Ho E4A
47} wAgste] whs-Ado] "ot uk3-Ade] "o ¢
2 uhge) 255 AgRo g v3c), zptais o] wke-A
ARt $85 29% st d89 d¥E e F
A3} 235hA] Q) o] #lo] 7] w]o]t}h" Y HF-A] L
% | 2EEEA ApEdart dopuA Hd, Ak v
EHo]E o]o] 4 HE3] F ASA|R zHg-8hA ®

FejAl/ ol Edlo]E 9] vlo] W} F7]|F] AT A
o] i 4= itk 2, Fejile] AFo g 3
]-5]°i B9 g 7-gke) FUNRSE A4 v 2xvh b
$ T Ztas " dF S0 345 AgEL &
u 2 gz 3l GNP ¥o 2 (La, Sr)CrO; 2¢& §443

P)Tﬂ._EENlOr_&

|o

7S, Felal/olEdoler]| v|7} 0.5-06 A W AbE
» | (@6Grc=0s | * 1 merc=1 | ™ () G/C=1.2

g 15 18 ©
“ﬂ v Y ” L o H H [ ” H !

12 3 4 5 e T2 03 4 8 8 0 1z 3 4 5 8

(d) G/IC=1.5 (e) GIC=2 () GIC=2.5

Mass Percent (%)

o

A A

o 1 2 3 4 5 6 T2 3 4 5 & 12 3 4 5 &8

Particle Diameter (um)

Fig. 2. Particle size distribution of the calcined powders with
glycine/cation molar ratios by centrifugal particle size analyzer.
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Fig. 3. Degree of aggregates with glycine/cation molar ratios.

100

A

80 sintered at 1350°C

70

Relative density (%)
».

60

\.\Green density
J -—
50
U v ¥
05 1.0 1

T 1 M
5 2.0 25
Molar ratio of glycine/cation

Fig. 4. The relative densties of green and sintered body with
glycine/cation molar ratios.
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Fig. 5. SEM micrographs of BaTi0; sintered at 1400C for 3h with glycine/cation molar ratios.
(a) G/C=0.5, (b) G/C=1, (c) G/C=1.2, (d) G/C=1.5, (e) G/C=2, (f) G/C=2.5
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Table 1. Dissipation Factors of the Sintered Specimen

Glycin/Cation Dissipation Factors
Molar Ratios 1350 1400TC
0.5 0.760 0.635
1 0.976 0.908
1.2 0.102 0.084
1.5 0.526 0.449
2 0.488 0.503
2.5 0.735 1.160
2200
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] o
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Fig. 6. Dielectric constant of BaTiO; sintered at 1350C and
1400C for 3h with glycine/cation molar ratios.
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