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Abstract: In this study, we investigated the relationship between nano-bubbles and rigid polyurethane foams (r-PUF).
Two series of polyol and CO, nano-bubble applied polyol were prepared with two types of blowing agents to synthesize
r-PUF. Visco-analyser and nano-particle tracking analysis (NTA) were employed to determine the optimal formation point
of nano-bubble. Also, scanning electron microscope (SEM), ultimate tensile strength machine (UTM), electronic scale
and portable calorimeter analysis were performed for the overall property evaluation of nano-bubble applied r-PUF.
Nano-bubbles were found to have approximately 150 nm size by 3.08x10'"/1 mL ratio. A comparison in the CO, nano-
bubble applied and general polyol applied r-PUF revealed that the former had 18.8% increased thermal conductivity, 50%
decreased flexural strength and 16.1% increased compressed strength. Aforementioned results indicate that the average
cell size and distribution uniformity decreases while the total amount of nano-bubble increases.

Keywords: nano-bubble, polyol, water blown rigid polyurethane foam, nano-particle tracking analysis, ultimate tensile
strength machine.
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Figure 1. Illustration of nano-bubble generator.
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Table 1. The Mechanical and Functional Properties of Rigid

Polyurethane Foam Samples (unit: wt %)
Content
Component
PUF_1 PUF_2 PUF_3 PUF_4 PUF_5
M Polyol
(General Polyol) 44 3 2 1 )
N Polyol
(CO, Nano-bubble Polyol) 1 2 33 M
DMEA 0.4
Catalyst
LV-33 0.9
Surfactant 0.6
Blowing agent(H,0) 1.3
Isocyanate 53
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Figure 2. Temperature against viscosity rate of polyol.
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Figure 3. Photograph of CO, nano-bubble in polyol.

Table 2. Results of Nano-particle Tracking Analysis by
Selected Items

Content Unit Value
Mean nm 154.3
Mode nm 142.2

SD nm 41.1
Concentration* particle/mL 3.08x10"

*10 times of dilution rate was employed.
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Figure 7. Flexural strength by the nano-bubble content.
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Figure 8. Compressive strength by the nano-bubble content.
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Figure 9. Thermal conductivity by the nano-bubble content.
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