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Studies on Air-oxidation of Uniderectional C/C Composite and Protective
Effects of TEOQOS(Tetra ethyl ortho silicate) Treatment en Air-oxidation

Hyeok-Jong Joo*, Kyung-Chang Hwang** and Mook-Don Choi*

ABSTRACT

The thermal behavior of TEOS treated and untreated unidirectional C/C composite,
prepared by coal tar pitch matrix, have been studied SiO, thin film as oxygen diffusion
barrier, have been coated on C/C composite by vaccum-pressure :apregnation an
pyrolysis techniques. Oxidation measurement have been carried out by TGA method in
dry flowing air(50-200ml/min) at 500-600°C isothermal temperature conditions.

As results of 5-cycles(impregnation-pyrolysis) of TEOS treatment, average weight
increase by Si0Q, formation was 0.14mg(thickness: 2.3 A) Activation energies, calculat ed
from chemical reaction rate(k) of initial reaction stage at 500°C -600°C, were 28.6+4.6
Kcal/mole for TEOS untreated, and 37.7+8.6 Kcal/mole for TEOS teated.
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Fig. 2 Impregnation/Pyrolysis Procedure

Table 1. Properties of TEOS
Formula Mw. B.P {°C) Density Fp (°C) Purity Phase
SH{OC2Hs)u 208.33 168 0.938 486 98.0 Liquid
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Table 2. Sample data (before and after TEOS treatmont)
C/C batch{No. of Ave.wt.| 1st TEOStreatment |2ndTEOS treatment Total
Ave.wt. | Pwecen-| Abe.wt. | Percen-| Ave.wt. | Percen-| Density | Specific
No. specimen| (mg) increase | tage increase | tage increase| tage (g/cm®) | surface
(mg) (%) (mg) (%) {mg) (%) (m?/g)
#23 18 71.71 0.14 0.20 a.12 0.17 0.26 0.37 1.432 3,803
#17 20 55.10 0.06 0.1 0.10 0.18 0.16 0,29 1.444 3.876
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TEOS- Activation
Untreat- | energy 26.29 26.23 27.42 30.02 29.28 28.49 | 30.47 30,00 | 29.28
ed (Kcal/moie)
Pre-expo- .
nenti\aﬂl1 -1y 1:44x10 11.43x10 12.90x10 | 2.00x10 | 1.50x10 | 1.09x10 |3.1x10 | 2.7x10 |1.9x10
! i
TEQOS- Actiation
treated anergy 36.43 36.00 36.43 35.24 35.00 36.70 44.51 39.87 39.21
(Kcal/mole)
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Fig. 13 SEM micrographs of c/c composites, a) Unixidized, b) Oxidized (550°C
isothermal, 20% burn off)
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