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Open-Cell Rigid Polyurethane Foam
Using Reactive Cell Opening Agents
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Abstract  Cell opening characteristics dependent on the cell openers for the conventional formulation of a
closed-cell polyurethane foam (PUF) was studied using 1-butanol and lithium salt of 12-hydroxystearic acid
(Li-12HSA) as the reactive cell opening agents. While cell openining content of only 10.5 % was obtained for
the sample with 4 phr of 1-butanol as the single reactive cell opener, that of 98.0% could be obtained for the
sample with 2 phr of Li-12HSA as the reactive co-cell opener. As the results, it showed that a fully open-cell
rigid PUF could be obtained by introducing a novel reactive cell opener, having a functional group able to
form a bulky side-chain on the urethane networks, without severe loss of mechanical properties of the
closed-cell PUF like cell size, bulk density, and thermal conductivity.
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[Table 1] A typical formulation for the fabrication of a
closed-cell rigid PUF

Name Chemicals Cong}(if]mon
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

7137 8RS 913k HES-A 7] E7HA| 2% 1-butanol E
Li-12HSAS THE Tl E3lato] AML5IAC). Li-12HSA
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[Fig. 1] Chemical structure of Li-12HSA.
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[Fig. 2] Schematic diagram of sample fabrication process
for open-celled rigid PUF.
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[Fig. 3] FT-IR spectrum of Li-12HSA dispersed in
silicone oil.
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[Table 2] Effect of cell opener on the properties of rigid
PUF samples

Sample
#1 #2 #3

Cell Opener Li-12HSA 0 0 2
Composition
[phr] 1-butanol 0 4 4

open cell content

1%] 9.7 10.5 98.0

Properties density [kg/m’] | 54.2 54.5 52.1
k-factor
[mW/m°K] 30.9 30.7 315
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[Fig. 4] SEM images of the samples.
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