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Properties and Thermal Characteristics of Phenol Foam for Heat Insulating Materials
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In this study, we studied the physical properties and application of PF foam as heat insulating materials. In the experimental
results, the density of PF foam showed 0.030 g/em’ and the thermal conductivity showed 0.026 kcal/mh.C. Also, thermal
resistance of the prepared PF foam was volatilized about 71.7 wt% when the temperature was 500 C (1 h). And the
chemical structure of PF foam have a closed cell type in the important properties as heat insulating materials. Therefore, it
was confirmed that the prepared PF foam had excellent performance as heat insulating materials.
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Table 1. Physical Properties of Various Polymers

Properties Density Thermal conductivity
Materials (g/em’) (Kcal/m.h. C)
Polyurethane foam 0.045 0.020
Polystyrene foam 0.030 0.032
Polyphenol foam 0.030 0.026
Glass wool 0.020 0.033
Asbestos 0.330 0.053
Wood 0.500 0.015
Concrete 0.700 0.150
Table 2. Volatilities of Phenol Resin and Foams
Resin Volatility [wt%]
Temp. (C) £oam PF resin ~ PS foam  PU foam  PF foam
100 14.8 1.8 1.4 13.6
150 29.6 2.6 7.9 225
200 32.0 7.9 16.4 254
250 35.8 552 29.6 332
lh 300 38.6 974 71.8 349
400 46.9 100.0 96.6 59.6
500 62.6 - 100.0 71.7
600 66.6 - - 78.1
700 69.8 - - 80.6
3h 700 70.9 - - 88.9
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Figure 1. XRD spectra of resol type PF resin.
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Figure 2. TGA of phenol foam and other foams (10~ 600 C, 10
°C/min).
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Figure 3. SEM micrographs (300x) of cross-sections of PF foam
with a closed cell type.

(a) (®
Figure 4. SEM micrographs (100x) of cross-sections of PF foams:

(a) open cell, (b) closed cell.
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Figure 5. SEM micrographs (100%) of cross-sections of various: (a) PS, (b) PU, (c) PF.
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