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Thermal Stability of Furfuryl Alcohol/Graphite Powder Mixtures
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Abstract We examined, using thermoanalytical methods, the effects of 2000°C heat-treated graphite powders and
heating rate of cure after impregnation on the thermal stability and carbon yield of furfuryl alcohol, which is frequent-
ly used not only as an impregnant but also as a matrix precursor for carbon fiber-reinforced carbon composites. It was
founded that the addition of 30wt% graphite powders to furfuryl alcohol and the heating rate of 35°C/min showed the
highest thermal stability of furfuryl alcohol/graphite powder mixture. The carbon yield above 1000°C was enhanced
more than 10% in comparison with the absence of graphite powders. It would be expected that this result can contrib-
ute to some extent to reduce the repeating number of processing cycle (carbonization—impregnation—cure—re-car-
bonization) required to densify a carbonaceous composite.
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Fig. 1. Thermal stability of uncured(a), cured(b) furfuryl alco-
hol resins and cured phenolic(c) as a function of temperature in
N..
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Fig. 2. A comparison of the thermal stability by dynamic

heating between the untreated and 2000°C heat-treated graph-
ite powders in N. (a & b) and air {c & d).
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Fig. 3. A comparison of the thermal stability by isothermal
heating between the untreated and 2000°C heat-treated graph-
ite powders in N,.
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Fig. 4. Variations of the thermal stability of uncured furfuryl al-
cohol in the presence of heat-treated graphite powders with
different amounts as a function of temperature in N.. (heating
rate : 35C/min)
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Fig. 5. Variations of the thermal stability of uncured furfuryl al-
cohol added by 30wt% graphite powders with different heating
rates as a function of temperature in N..
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Fig. 6. DSC thermogram of furfuryl alcohol with 0.05wt% p-
TSA and 30wt% graphite powders.
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Fig. 7. Percent weight loss during cure of furfuryl alcohol with
0.05wt% p- TSA and 30wt% graphite powders as functions of
time and temperature in N..
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Fig. 8. Percent weight loss during carbonization of the cured
furfuryl alcohol/graphite powder mixture seen in Fig. 7.
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