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Zirconia solid electrolvies contaiming 4 ~10moel% of vilria were prepared by wet-hlending of oxides and rea-

ction-sinlering. Sinterbility and degree of stahilization weve optimized for the development of oxvgen sensor.

Fraclure strength, thermal expansion coefficient, eleciric

and disenssed with respeel to the amount of yuwria addition.

of sigbilization.

al conducrivity and galvanic potential were measured

vhase transformation, microstiuctuse and degree

It was found that sintering and stabilization ocearrad when the composition was designsd to e near the

boundary region of Zr0s—Y20s binary system. In such away,

oxygen sensor cauld he developed.

a good girconia solid electrolyte suitable for
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Table 1. Physiczl Properties of ZY8 Specumen Fued
al 1,650°C with Various Soaking Time.

Soaking [

Lime{hr) 2 i 4 ‘ 8 12 16
AD. (gor® | 576 575 548 5.a1l 542
AP (5% 10.97) 9.81 244 o0.51] 0.60
MOR (MPz) 39 |sa Jize w7 o
F.C.P.*(%)  loe1] 958 oo 5100 100

* fraction ol cubic phase.
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Table 2. TFraction of Cubic Phase of the ZrQs—Ys0s
Solid Solution Fired aL Various Temperatures
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"y 1.580 1,606 | 3,650 | 1,700
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Fig. 6. X-ray diflraction patterns of the 8m/o Y203
—stabilized zirconia fired at (1) 1650°C— 4 hrs,
(b} 1650°C-8hrs, (C) 1600°C- 8 hus.

micrographs of 8 mole 9%

Fig. 7.

Scanning electron
YoOy-stabilized zhicenia samples;

(a) fired al 1650°C-4 hr, (h) 1650°C-8hr.
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Fig. 8. TFracture surfaces of the ¥,;0sstabilized zirc-
onia samples fired at 1850°C for 16hrs;
(a) ZY4, (h) ZYS§
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Fig. 9. Electrical conductivity vs. reciprocal temper-
ature for various compositions in the system
Zr0y—7Y;0;5 fired at 1650°C for 16hrs, (Num-
bers near the curves dencte m/fo YoQg)
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Fig. 10. Thermal expansion curves of the Yo(Os-stab-
ilized zirconia. (Numhers near the curves
denate m/o YaOs).
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Table 3. Activation DEnergies lor Zircomia-Yilria

Selid Selution

Composition Activation cnergy
(m/o Y305) (lzcalfimol)
4 290.7"
8 24. 9F
8 22.2
10 23.7

* Based on data which &<7104/ T <10 only.
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Table 4. Measured EMF Data of the ZY Specimen as a Funetlon of Temperalure and Air/fuvel Ratio (A).

Temp. 815°C 705°C
\\POg, emf| POy for m]xed | Thermodynamic | Measured || POy for mixed | Thermodynamic| Measured

e . estimzated emf, emf, gas™, eslimaled emf, emf.

A — (Ha,‘COa, Og/‘ An Eo(mV) E{mV) (Hg/COs, OafAT) Eg(mV) E{mV)
0.81 | ~2.5x107 550 gon || ~axiew ! 923 599
0.92 ~9x 107 B2 954 ’ ~8x 10-% | 894 985
095 } ~5x107% 789 929 | ~57107¢ ‘ 855 943
Gos | ~1xw0 | 773 916 | ~axiw | 840 930
1.02 ‘ ~5x 1078 &7 69 ‘ ~5 10728 78 60
Lot | ~1xa0 7 a i 64 | 44
112 | ~5x 1072 33 33 ‘ ~5>1072 a0 | 30

* Based on Fig. 11.
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