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ABSTRACT

The electrical conduclivity of compositions in the system CaO-Zr0O; has been measured by 2-probe tech-

pique in the iemperaturc range 350~750°C.

The composition of maximum conductivity in this system is within the cubic solid-solution region close to

low—calcia cubic salid-solution phase boundary.

The results are as {ollows :

1) The maximum condvctivity was found 13mol CaO in zirconia.
2) As the CaQ conteni was increased from 13 to 21 mol%, the electiical conductivity decizased for any

given temperature and the aclivation energy increased.

3) As the firing temperature and soaking time was increased, the electrical conduclivity increased and

activation encrgy decreased
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Fig. 1. Conductivity vs. reciprocal temperature for
various composilions in the system CaOQ-
Zr0y at 1750°C without soaking, (Numbers
near the curves demolemole percent Ca(Q)
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Fig. 2. Conductivity vs. reciprocal temperature for
various composiiions in the system CaO-
Zr0y at 1750°C for 3 hrs
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various composilion in the syslem Ca0-Z10-
at 1750°C for 5 tus.
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Fig. 4. Conduclivity vs. rociprocal temperalure far

various composilion in the systern CaO-Zr0,
al 1750°C for 7 lrs.

£ pouE 7Y RREE REE e flel & mE —
e SR vehba gvh e Ses re Zr0; o)
CaO 7} 13moi%7A i = == Ca0 g
mole el ARESE oxygen vacancy 7t A7 7 o Eell
TRAEENE CaO FEel vzt Hndte, = cubic
B g1ike] HiFlis Duwez 496 {3yl CaO 16~
2amoly el BWHEC Tagels X-g BURSH 68
1= Tahle 183} o] cubie B—ifie] CaO 13mole 3

8 ekl wheba] EEIEEe] GokfEe Quoiite 1ype

fhnE

A2 A 25 (1984

o

i

Elertracal  Gonduckivify {ElhrnILrE])
=11 =1 1
|"_—Fm_— =

o, R, W BE

\\ RN

. Y
[ 1014
4 B g 2d

A0
o o c
' 1 , ¥ 2 L e 8
1 m 13 i6 e 21
Maola % L0

Fig. 5. Composilion dependence of conductivity of
Ca0-Zr0; solid-solution ai 1750°C wilhout
soaking.
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Fig. 6. Composition dependence of conduciivily of
Ca0-ZrO; sclid-solutien at 1750°C for 3 hys.
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Fig. 7. Composition dependence of conductivily of
Ca-Zr0; solid-solution at 1750°C for 5 hrs.
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Fig. 8. Composiiion dependence of conductiviiy of
Ca0-Z10; solid-solution at 1730°C for 7 hrs.

Table 1. X-ray diffraclion and metallographic 1esults

for CaQ-Zr0,

Ohl it
)

A
i

SRR
gk e W o 1390
- RN o 1350
z a o g @ 1750 °C
oo RV
= | iy
; | \E\'\ K&\
2 < B
=] i \\ \‘é
= K ., =N
<2, RN
g . o
-s a Ww
| e
| =
I ~
Sl L . ) >
EAN I A A F R 5
0% K
Fig. 10, Temperaime dependence of conductivity of

C il .
mgi‘gﬁo%;{g K-ray Metallographic
7 Monocclinic-+cubic | Twe phases
10 Cubic+irace Single phase
maonoclinic
13 Cubic Single phase
16 Cubic Single phase
19 Cubic Single phase
21 Cubic Single phase
_ st ° g
= o5
2 @ 7 hrs
S
= 30| )
2 /T’
- o £
2 e 4
¥ 35k e [
2 6¥L;3v7@
Z 27
o T g
=T
5 L L . . : .
7 190 13 14 19 21
Male %% Laf
Fig, 9. Activalion energy of CaQ-ZrQ. system al
1750°C for warious soaking times
ST S 5 SIENS MEERG —ik g

Ando §198] gfifel zho fhBEE Jehfz glv), Fig
Al energy & sk 8he] plot

Tred 2 SLE jon {HIES)

Log Conductivity ! Ohr! oy

s Fig. 99 7,

lomel % Ca0-84mol % Zr0Oy at various firing
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Tig. 14. Temperature dependence of conductivily of
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Tig. 17. Temperature dependence of conductivity of
16mol % Ca0-84mol % Zr0s at 1750°C for
soaking limes.

Fig. 16. Temperature dependence of conductivity of
16mol % Ca0-84mol % ZrQs at 1650°C for
soaking limes.
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