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Kinetics of Pyrolysis Degradation of Cured Phenol Resin (SC-1008) (I).
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Agency for Defense Development,4-4-4,P.0.Box 35-4,Yuseong 305-600,Tacjon,Korea

ABSTRACT

The kinetic coefficients for decomposition of the cured phenol resin (SC-1008) using a modified Arrhenius relationship have been determined
from thermogravimetric analyses (TGA). The kinetic parameters were determined by multiple heating rate technique developed by Freideman and
Henderson. Weight loss (decomposition) and weight loss rate (decomposition rate) were measured and recorded for three heating rates; 5 C/min ,
10 C/min , and 20 C/min. Relatively good agreement was obtained between measured and calculated decomposition as a function of

temperature. By separating the reaction, the reaction order and pre exponential factor become empirical parameters which provide a “best fit” of
the data, However, this method yields an extremely accurate reproduction of the thermograms over a wide range of heating rates. This is the
desired result for kinetic parameters used in thermal models.
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Table 1. Thermal degradation conditions

Sample weight 4+ 0.lmg
Heating rate 5,10,20 ‘C/min
Atmosphere N; gas 70 ml/min
TG range <500 mg including sample pan
Temp. range Ambient to 1200 C
DTG range 0.02 to 50 mg/min
Sample thermocouple Chromel-Alumel
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Table 2. Weight loss data of initial and final decomposition. Fig. 3. TGA diagram in the rage of analysis temperature zone
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Fig. 4. Rate of weight loss for SC-1008 cured phenol resin
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Table 3. Statistical analysis of errors in computed vs. Experimental w/wy

Material Median Standard 95% Number of
Deviation Deviation Mean C.I. Data points
phenol 0.66 0.802 0.398 - 83
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Fig. 8. Comparison of calculated and Experimental weight loss

curves at 20 T/min
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