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Effects of GTR and Unexpanded Expancel Powders on Thermal
Conducting Characteristics of Rigid Polyurethane Foams
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Abstract  Effects of ground tire rubber(GTR) and unexpanded Expancel® powders on the thermal conducting
characteristics of rigid polyurethane foams(PUFs) were studied. Sub-micron sized GTR powders and Expancelfﬁ]
powders were used as the foam nucleating agents to improve the thermal insulating properties of the rigid
PUFs. As the results, while the thermal conductivities of the GTR filled-PUF samples were increased linearly
with GTR contents, those of Expancel“@ filled-PUF samples were decreased a little bit. It was considered from
the results that GTR powders might predominantly play a role as the extending fillers. On the other hand,
Expancel® powders could act as the foam nucleating agents based on the polar surface, showing smaller cell

sized PUF with improved insulating characteristics.
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[Table 1] A typical formulation for the fabrication of a

rigid PUF
Name Chemicals Composition
[phr]
Polyol PEG derivatives 100.0
Isocyanate modified MDI 150.0
Catalyst Amine/Sn 3.0
Blowing agent | Cyclopentane/H,O 17.5
Surfactant modified Silicone Oil 2.0
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[Fig. 1] Schematic diagram of fabrication process of the
sample rigid PUF.
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[Fig. 2] Schematic diagram of heat transfer for a slab-type
PUF.
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[Table 2] Thermal conductivity of some common

materials[11]
ol

e (Igvx%i%)
Air(25°C) 24.0
Carbon dioxide(25°C) 14.6
Nitrogen(25°C) 24.0
Cyclopentane(10°C) 12.7
Isobutane(0°C) 13.97
CFC-11 (CCLF)(25°C) 7.0
Dense PU 150.0
PU foam with CFC 21.0
Dense silica glass 1000.0
Silica powder 25.0
Silica powder(evacuated) 4.0
Silica aerogel 8.0
Silica aerogel(evacuated) 2.0
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