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Preparation of ZrO: Fibers by the Sol -Gel Process and its Properties
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ABSTRACT

Zirconium acetate solution which was obtained from Z10Cl; -8H, O was condensed, polymerized,

and drawn to fibers by pulling method,

Drawn gel fibers fired at 1300°C were short, porous, and mechanically weak. But addition of Ca©)
aboul 13 m/o caused Lhe fibers to have the cubic simeture and relatively dense microstructure.

in order to clarify the condition for the synthesis of zirconia fibers, viscosity measurement,

DTA-TG analysis, X-ray diffraction, infrared spectroscopy, SEM, and specific surface arca were

studied,
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Fig. 2, Firing schedule for the calcination of the dra-

drawn fibers.
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3. Variation of viscosity vs. concentration (ZrQ.
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Fig. 7. Photographic aspect of drawn gel fibers.
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Fig. 8. DTA- TG curves for the drawn gel fiber.
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Fig. 9. IR spectra of a) prepared zirconium diace-

tate, b) drawn gel fiber containing 13m /o
calcium acetatate, and ¢) fibers fired at 400°C.

Fig. 10. X- Ray diffraction patterns of fibers, a) pure
Zr0; calcined at 400°C, b) pure ZrQ, calcined
at 900°C, c¢) 5m/o CaO calcined at 900°C,
d) 9m/o Ca0 calcined at 900°C, and d) 13
m /o CaQ calcined at 900°C.
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Fig. 11. Optical microscopic aspects of a) drawn gel
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Fig. 13. Microstructure of the longitudinal section of fibers. a} pure Zr(, fiber and b) 13m /¢ Ca dopped
fiber after sintered at 1, 300°C.
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Fig. 15. SEM photographs of a) the breakdown in pure Zr(Q, fibers, and b) the grain developments in 13 m/o

Ca—dopped fibers.
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