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ABSTRACT: Polyurethane specimens were mainly composed of polyol, MDI, silicone surfac-
tant, and water. The effects of ethylene glycol on the cell size, forming magnification, cream
time, gel time, take free time, final free rising height, and reactive temperature were investi-
gated. The cyclopentane was used for PU foam as a physical blowing agent. The components
were hand-mixed at about 5000 rpm within 4 seconds at room temperature. The mixtures
with various ethylene glycol contents were foamed in the wood mold. When the index of iso-
cyanate was fixed, as the amount of ethylene glycol increased, cell size and thermal conduc-
tivity were decreased by about 5.1% and 14%, respectively.
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Table 1. Foaming Condition of Rigid Polyure-
thane Foam

mold temperature 30T
mixing velocity 5000+ 50 rpm

mixing time 4 sec

humidity 60%

Table 2. Recipe Isocyanate Index and Ethylene
Glycol on Rigid Polyurethane Foam

number of isocyanate index amount of ethylene glycol (%)

0
1.69
110 3.09
425
5.23
109.6 1.86
96.3 3.05
85 5.38
77 7.04
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Figure 1. Effects of ethylene glycol contents on reac-
tivity. (a) when isocyanate index is fixed and (b) when
isocyanate index is varied.

Table 3. Reactive Order with Isocyanate

Water > Glycerol > Ethylene glycol > Diethanol- |
amine > Propylene glycol > 1,4-Butane diol> Trieth-
anolamine> Diethylene glycol>m-Phenylene di-
amine > Dipropylene glycol
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Figure 2. Effects of ethylene glycol contents on reac-
tivity. (a) when isocyanate index is fixed and (b) when
isocyanate index is varied.
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Figure 3. SEM images for the polyurethane foam on
increasing amount of ethylene glycol (%) with varied
isocyanate index. (a) ethylene glycol: 0%, index:110,
(b) ethylene glycol: 1.86%, index: 109.6, (c) ethylene
glycol: 3.65%, index: 96.3, (d) ethylene glycol: 5.38%,
index: 85, and {(e) ethylene glycol: 7.04%, index: 77.
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Figure 4. SEM images for the polyurethane foam on
increasing amount of ethylene glycol (%) with fixed
isocyanate index (110). (a) ethylene glycol: 0%, (b) eth-
ylene glycol: 1.69%, (c) ethylene glycol: 3.06%, (d) eth-
ylene glycol: 4.25%, and (e) ethylene glycol: 5.23%.
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Figure 5. Effects of ethylene glycol contents on cell
size.
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Figure 6. Cell population density (CPD) of rigid PU
foam with ethylene glycol.
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Figure 8. Effects of ethylene glycol contents on com-
pressive strength.
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Figure 10. Effects of ethylene giycol contents on
foam flowability.
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