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Table 2 Calculated activation energies of precursors by Friedman method
Trithiol : VI.20 = 1:3 Trithiol : V.20 = 1:1 Trithiol : VL.20 = 2: 1
Conversion
Activation energy Correlation Activation energy Correlation Activation energy Correlation
‘ E  kJ/mol coefficient R E  kJ/mol coefficient R E  kJ/mol coefficient R

0.05 — — 117.4 1.000 108.5 0.9990
0.10 175.2 0.9994 123.5 0.9974 110.5 1.0000
0.15 178.8 0.9982 139.5 0.9920 106.0 1.0000
0.20 180.6 0.9962 158.6 0.9995 104.6 0.9999
0.25 182.3 0.9999 175.6 0.9975 102.2 1.0000
0.30 186.8 0.9998 195.4 0.9998 99.5 0.9999
0.35 194.1 0.9994 211.6 0.9924 96.5 0.9999
0.40 189.9 0.9985 223.2 0.9970 95.6 0.9989
0.45 182.9 0.9952 219.3 0.9989 100.8 0.9981
0.50 179.1 0.9965 226.9 0.9999 105.9 0.9984
0.55 182.2 0.9950 232.7 0.9970 110.4 0.9987
0.60 170.6 0.9945 238.2 0.9999 113.9 0.9994
0.65 180.2 0.9965 254.8 0.9925 118.5 0.9996
0.70 212.6 0.9966 462.9 0.9984 126.4 0.9999
0.75 205.3 0.9972 298.7 0.9955 132.8 1.0000
0.80 195.6 0.9923 323.9 0.9734 143.1 0.9999
0.85 214.9 0.9905 — — 163.0 1.0000
0.90 320.7 0.9894 — — 224.7 0.9921
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PYROLYSIS AND DEGRADATION KINETICS OF UV CURED MULTI
THIOL-VINYL SILIZANE PRECERAMIC

SONG Jiale CHEN Lixin WANG Yazhou WANG Rumin

Key Laboratory of Applied Physics and Chemistry in Space of Ministry of Education
School of Science  Northwestern Polytechnical University Xi' an 710072

Abstract The pyrolytic process and thermal degradation kinetics of UV cured multi thiol-vinyl silizane precursor
was investigated by TGA-MS FTIR TGA-DTA . It was found that the pyrolytic processes consisted of three stages
280~430C stage 1 430 ~ 560°C stage 2 and above 560°C  stage 3 .In the first stage about 20% initial
weight was lost NH; H, and CH, were released by transamination dehydrcoupling and demethylate reaction. CO,
H,S SO, and a little amount of thiophene and 2-methyl thiophene were evolved during the first two stages caused by
—C =0 —O— and C—S8 chemical bonds decomposed. In the third stage about 7% initial weight was lost
compared with about 9% was lost in the second stage H, and CH, evolved due to dehydrcoupling between C—H
and C—H or Si—H and N—H and Si—CH, breakage. The kinetic parameters of thermal degradation were
determined by Vachuska-Voboril and Friedman methods using data of TGA-DTA with different heating rates between
5 K/min and 40 K/min under highly purity N, atmosphere . The results showed that i the apparent activation energy
and reaction order increased in the first stage with the increase of functionality of thiol groups and difference of these
kinetic parameters in the second stage was not obvious  ii the final ceramic yield and activation energies at lower
degradation degree of the copolymers decreased with increasing the content of thiol compound whereas higher
activation energies were obtained at higher degradation degree the apparent activation energies of copolymers with
the molar ratio of thiol to vinyl groups 1:3 and 2:1 were in the range of 175 ~ 195 kJ/mol and 95 ~ 118 kJ/mol
0.05<a<0.65 respectively.

Keywords Thiol-vinyl Silizane Pyrolytic mechanism Kinetics





