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Preparation of Refractory Oxide Fibers from Metal Alcoholates
——Possibility of Fiber Drawing in the Course
of Hydrolysis of the Alcoholates

By

Kanichi KAMIYA, Sumio SAKKA and Noriko TASHIRO
(Faculty of Engineering, Mie University)

Possibility of fiber drawing in the course of hydrolysis has been examined to prepare

refractory oxide fibers of the TiO,-SiO, and Al,0,-SiO, binary systems from metal alcoholates.
The liquid mixtures of Ti (O-isoC,H,), + Si (OC,H;), and Al (O-is0C;H,),; + Si (OC,H;), +
C,H;OH were slowly hydrolyzed and became increasingly viscous when exposed to ambient
atmosphere at room temperature, and so the fibers could be drawn after varying periods of
time of holding. The promotion of the hydrolysis by the addition of pure water to the
alcoholate mixtures could not be applied to the present method of fiber drawing, because it
caused the precipitation of the hydrolyzed product. Mixture of the alcoholate solutions and
water added as alcoholic solution showed no precipitation and promoted hydrolysis of the

alcoholates, but it did not show spinnable state in the course of hydrolysis.

Heating the

drawn fibers at 500°C led to the formation of oxide glass fibers.
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Table 1. Treatment of the alcoholate mixture corresponding to the oxide composition
of 30 TiO,-70 SiO, in weight.
No. Water addition g(:llgilgg;;l) — Obseryation - Spinnability*®
Upon water addition After holding*¥
1 No. closed — No change —
2 No. open — Viscosity increase after 7~10 Spinnable in the
days. Subsequent solidification  viscous state

3 A few drops of water — White precipitate — —

4 1% (as alcoholic solution)** closed clear No change —

5 » open clear Solidification after 7 days Not spinnable
6 3% (as alcoholic solution)** closed clear No change —

7 ”» open clear Solidification after 7 days Not spinnable
8 5 % (as alcoholic solution)*4 closed clear No change —

9 ”» open clear Solidification after 5 days Not spinnable

10  10% (as alcoholic solution)*4 —

Separation into two liquid —_ —

*1 Held in a test tube of 30 mm in diameter at room temperature (22+2C) in air. The amount of liquid solution was 20~20 cc.

*2 »No change’* means that no change was observed in appearance and viscosity of the liquid after holding for a month.

*3 Spinnability was tested by dipping a glass rod in the mixture and pulling it up quickly.

*¢ An alcoholic solution, which was prepared by adding the calculated amount of water to 10 ml alcohol, was added to 20 ml of the
1 %”’ means that 1% of the amount of water required for complete hydrolysis of the alcoholate mixture.

I

alcoholate mixture,

as drawn

after heating at 500C for 3h

Fig. 1. Fibers drawn from the viscous liquids formed in the course of hydrolysis of the mixture Ti(O-
1s0C;H,),+Si(0O-C,H;), corresponding to the oxide composition 30 TiQ,-70 SiO, in weight.
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Table 2. Occurrence of spinnability in the alcoholate
mixtures for the Ti0,-SiO, system.

Composition of Held by exposing to atmosphere
coholate mixture**!

(calculated as oxide)

Observation Spinning**2

100 SiO, "Solidification to the jelly- Impossible
like state without occur-
rence of spinnability

10 Ti0;-90 SiO, Viscous state appears in 7 Possible**3
to 10 days

30 TiO,-70 SiO, » »

50 Ti0,-50 SiO; » ”

70 T10,-30 SiO, Viscous state appears but Difficult
the surface has a harder
layer

100 TiO, » »

*#1 Alcoholates for TiO, and SiO, are, respectively,
Ti (O-isoC;H,), and Si (OC,Hjs),.

*+2 Tested by dipping a glass rod in the mixture and pulling

it up quickly.

¥*3 30~100 cm long fibers could be drawn.
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