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L pH (pH meter)

2. (hot plate with magnetic
stirror)

3 Buchner Funnel (vacuum pump)

4, (oven)

)

6. ball mill

1. Differential Thermal
Analysis (DTA) Thermogravimetric Analysis (TGA) (Netzsch STA 409 C)

8. (electric furnace)

9. (X-Ray Diffraction Spectrometer. XRD)
(JEOL : JDX-3530)

10. 2 (hydrualic press. Uniaxial press)

11. (Shimadzu SA-CP2 particle
size analyzer)

12. (Scanning Electron
Microscope, SEM ) (JEOL : JSM-5410)

13. Stereomicroscope (Zeiss)

14, (Sieve)
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15. (Hall Flowmeter)
16. (Stamp
Volumeter)
17.
18. Impedance analyzer (HP 4192A)
3.1.2
1 (zirconyl oxychloride

octahydrate, ZrOCI2*8H20) (WAKO Pure Chemical Industries.,Ltd : 99 %)
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Appearance

Solubility in Water
Nitrate

Sulfate (S04)
Heavy metals (as Pb)
Sodium (Na)
Potassium (K)
Calcium (Ca)

Cerium and Titanium

Iron (Fe)
Assay

¥l

White-slightly yellow,
Crystals-crystalline powder
to pass test
to pass test

(NOg) max. about 0.003 %
max. 0.003 %

max 0.002 %

max. 0.05 %

max. 0.01 %

max. 0.01 %

to pass test
(Ce : max. about 0.005 %)
(Ti : max. about 0.0005 %)

max. 0.002 %

min. 99.0 %



2. (calcium chloride, CaCl2) (MERCK :> 95 %)

3. (oxalic acid, C2H20 4-2H20) (MERCK :>99.5 %)
4, (ammonia solution) (MERCK : 25 %)
b. (ethanol absolute, C2H50H) (MERCK :99.8 %)
3.2 28, 29]
8, 10, 13 16 (mol. %)
L. s pH
(calcium oxalate additive-zirconia gel)
(calcine) 850 C ? 4 C/
Vi
8
80 C 24 (granules)
(sinter) 1500 C 4 °ClU
Vi
' 3.1
3.3
6



ZrOCI28HA solution  +  CaClj solution

25 ml., 1 M. oxalic acid 1 pH (8-11)
1 'V (30-90 *C)

Precipitate (Ca0(Zr0C24-HD) [38]
(Calcium oxalate additive-zirconia gel)

washing (hot distilled water

h ethyl alcohol)
suction filtering

drying (80 *C, 24 h.)

l

Driad bowders E— -DTA

-TGA

Calcining (850 °C, %5 h.)

!

Calcined powder

baN'IJ'leg (8 h., ethanol)

drying (80 *C, 24 h)
- PSD |
-XRD Powdler
T 3
-PS Granules
- flow rate '

- tab and filled density press (565.56 kg.cm.”, Uniaxial)

-green density test piece (

[{] |
Sinter (1500 *C, soak 1/2 h.)

&-15cm., h- 0.2cm.

-XRD, SEM

density, conductivity Sintered test piece
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34 !
34.1
Differential Thermal Analysis
(DTA) Thermogravimetric Analysis (TGA)
34.2
particle size analyzer
34.3 (Phase analysis)
' X-ray
diffractometer  Cu  source 20 20 90
344 '
344.1 ; , ,
ASTM Designation : B213-90
$ 7
= 'l ! w )
()
3.4.4.2 (Filled density)
(Tab density) ASTM  Designation : B527-93

? 10 25
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= no )
( )
3,000
= (10 A
( )
(Tab density/ Filled density)
3A4.3 A
1 ! ' 80 C
1
= - ) X100
3A4.4 A
Stereomicroscope 4 (Objective lens 4x)
3.4.5

A (Green density)
(Apparent density)



3l

34.6 ?

(Sulk density),
ASTM  Designation : C373-86 (Reapproved

1994) 5
24 ' (Suspended weight)
(Saturated weight)
% L7 = [(M'- D)/ V] X100
% = [(M-D)/ D] X100
[M-)
()
()
()
v ( )
347
Scanning Electron Microscope
(Stud) sputtering
34.8 «
jonic conductivity Impedance analyzer
1,000 (AC) [39]
480-710°¢c
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a =
(conductivity ;ohmcm. )
L= ( )
G =
(conductance ; siemens, ohm 1)
A= ( )
activation energy
5 (slope)
activation energy Arrhenius (Arrhenius equation) [40]
ai 00-exp(-EalkT)
0
(conductivity ;ohm Icm. )
m pre-exponential factor
Fa = activation energy of ionic motion
K Boltzmann constant
(1.38 X10 B J/K)
T ) (absotute temperature, K)

M O-T) mj T

EJk . activation energy
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