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Abstract - In this study, we synthesized a phenol foam using a resol-type phenol resin as a research for re-
placing the polyurethane foam used as an insulator for cryogenic temperature, such as LNG or LPG. Foaming
agents for synthesizing a phenolic foam was used HCFC-141b or n-pentane, cyclopentane, n-hexane, cyclo-
hexane and a mixture of HFC-365mfc and HFC-227ea respectively. Cyclohexane as a blowing agent exhibited
the most superior insulating performance and compressive strength. The heat resistance of polyurethane foam
and phenolic foam blown by the cyclohexane, was higher than polyurethane foam.
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Fig. 1. Synthetic Process of Phenolic Resin.
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Fig. 2. Structure of Phenolic Resin. ; a) Resole,
b) Novolac.
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Table 1. Formulation of Phenolic Foam

Materials Contents(g)
HEA 800
FrahA 10
A4 A 8
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Table 2. Formulation of PUF

Materials Contents (g)
Flame Retardant TCPP 10
Polyol 100
Catalyst PC-8 0.7
Cyclohexane 14.5
Blowing agent

H,O 0.1

Surfactant B-8462 1.5
Isocyanate M200 114.5
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Table 3. Thermal Conductivity Changes of Phenol Foam according to Blowing Agents

F TR A FH 2 5 (kg/m’) A5 5(W/mK)
HCFC-141b 35 0.037
HFC365mfc/HFC227ea 36 0.035
n-Pentane 35 0.035
HE F
cyclopentane 34 0.034
n-Hexane 36 0.034
cyclohexane 36 0.032
HCFC-141b 39 0.024
g &5
cyclohexane 38 0.029
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Table 4. Closed Cell Contents of Phenol Foam

= SR EA FF Contents(%) cyclopentane
HCFC-141b 91
HFC365mfc/HFC227ea 92
n-Pentane 92
e &
cyclopentane 93
n-Hexane 94
cyclohexane 93
HCFC-141b 97 n-Hexane cyclohexane
ZEede &
cyclohexane 95 Fig. 3. Surface of Phenolic Foam via Blowing
Agents.

Table 5. Methanical Properties of Phenol Foam

e A (kf/i% gj&% Ejﬂ?ﬁ)
HCFC-141b 35 1.2 1.7
HFC365mfc/HFC227ea 36 1.3 1.2
ds = n-Pentane 35 1.6 1.3
cyclopentane 34 1.5 1.8
n-Hexane 36 1.7 1.2
cyclohexane 36 1.7 1.2
Y Ee F cyclohexane 38 1.9 2.1
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Fig. 4. TGA curves of Phenolic Foam and Polyure-

thane Foam.
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