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ABSTRACT

The TEA complex polymeric sol was prepared by the alkoxide sol-gel method. The purpose of this experiment
was to verify the particle shape in the sol from the investigation of the rheaological properties. TEA retarded
hydrolysis rate by the reaction with alkoxide enough to make a stahle transparent sol in the wide range of
composition. From the results of the viscosity change with time, the optimum mole ratio for spinning was
selected as 0.5 mole of TEA, 3 mole of HxO and the optimum viscosity was 10! cPs. The rheoclogical hehavior
of the sol showed that the particle shape in the sol was linear, which was adequate for fiber drawing.
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Fig- 1. The process of alumina-sol preparation.
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Table 1. The Variation of the Sel State According to the DEA MEA and H;O Mole Ratio.

Composition Reaction Step
ASB iPA DEA/MEA H,O After preparation After 3 days
05 Little precipitates Precipitates
05 1.0 Little precipitates Precipitates
2.0 Soft gel by H;O Cloudy gel
3.0 Soft gel by H.O Precipitates
10 1.0 Opaque Whitesuspension
DEA 20 1.0 Opz.ique . Precipit-atfas
0.5 Semiclear Little precipitates
30 1.0 Semiopaque White precipitates
30 Opaque, viscous Gelatinous
10 100 4.0 10 Little precipitates Precipitates
50 1.0 Clear Little precipitales
7.0 L0 Clear Precipitates
05 1.0 Precipitates, opaque Precipitates
1.0 Precipitates, opaque Precipitates
10 50 Soft gel by H.Q Gel
MEA 10.0 Soft gel by H:0 Precipitates
20 1.0 Precipitates, translucent Little Precipitates
3.0 10 White gel after 30 min
4.0 1.0 White gel after 30 min
5.0 1.0 White gel after 30 min
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Table 2. The Variation of the Sol State and Spinnabi-
lity According to the TEA and H,O Mole Ra-

t1o.
Composition
Sol State Spinnahilit
ASB [ 1PA | TEA | H,0 PiTmARity
05 1.0 | Little Precipitates X
| 3.0 Clear Sol Good
0.5 Clear Sol Poor
1.0 ” Poor
10
3.0 " Poor
7.0 Gel X
1.0 Clear Sol »
3.0 4 x
2.0
7.0 4 X
1 10
15.0 - X
10 Clear Sol -
3.0 " —
3.0
70 »” _
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3.0 » —
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10.0 v — J
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Table 3. Mole Ratio and Properties of Alumina-Sol
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Fig. 2. Variation of the viscosity of Sol. 1, 2, 3 at 607
as a function of time,
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Fig. 3. Variation of the viscosity of Sol. 1, 2, 3 at 60T
as a function of relative time.
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Table 4. Composition and Al:Q; Content of Alumina-Sol.
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where 1., : specific viscosity
Mret - relative viscosity
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intrinsic viscosity
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Einstein’s equation : spherical particles

Nw/C=k/p=0.025/p

where k : const
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C : concentration of the polymer
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4 24.63 2014 746 54 | 0063 | 3055 334

5 24,63 1803 746 54 | 0063 | 2672 3.82

6 24.63 1503 746 54 | 0063 | 2289 145

7 24,63 120.2 746 54 | 0063 | 1907 535

8 24,63 90.2 746 54 | 0063 | 1524 6.69

9 24,63 60.1 746 54 | 0063 | 141 894

10 24.63 45.1 746 54 | 0063 95.0 1074
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