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Abstract - Polyurethane foams were synthesized by substituting a portion of petroleum base polyether pol-
yol with castor oil-derived polyol(COP). Contact angle tester and surface tensionmeter were used to examine
the compatibility of petroleum base polyether polyol and COP. To investigate the optimum content of COP and
surfactant, the content of COP has been changed from 0 wt% to 80 wt%. From the results of polyurethane
foams synthesized by surfactant L-580K, DC-5950 and BF-2470, the best mechanical properties was observed
when the content of COP was 30wt% and surfactant BF-2470.
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Fig. 1. Structure of Vegetable Oil.
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Fig. 2. Methods for converting natural oil to polyol; (a)epoxidation[12], hydroformylation[13], ozonolysis[14],
(b)alkoxylation[15], (c)transesterfication[16,17]
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Table 1. The Characteristics of the Raw Materials
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Table 2. Formulation of PUF
Contents (g)
Materials
sample 1 sample 2 sample 3 sample 4 sample 5
BI-3002 0 10 30 50 80
P-3022 40 36 28 20 8
Polyol
FA-410 20 18 14 10 4
KE-878N 40 36 28 20 8
Flame retardant CR-530 16
A-1 0.07
Catalyst A-33 0.05
T-9 0.2
Blowing agent H20 3.6
Surfactant BF-2470 1
Isocyanate T-80 48.04 48.23 48.62 49.01 49.6
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Fig. 3. Compatibility of COP with petroleum based
polyol; (a) COP+PP-3022, (b) COP+FA-410,

(c) COP+KE-878N
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Fig. 5. Molecular weight distribution of polyol; (a) BI-3002(Mw/Mn=1.54), (b) P-3022(Mw/Mn=1.02), (c)
FA-410(Mw/Mn=1.04), (d) KE-878N(Mw/Mn=2.23)
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Table 3. Effect of Surfactant Type on Properties of Polyurethane Foam(sample 1, 3)

Surfactant DC-5950 L-580K BF-2470
COP contents(wt%) 0 30 0 30 0 30
Cream time(sec) 16 17 16 17 16 16
Rise time(sec) 147 220 155 230 187 219
Density(kg/m3) 34 34 33 34 33 34
Tensile strength (kgf/cm2) 1.8 1.6 19 1.7 2.0 1.7
Elongation(%) 184 205 193 202 198 248
Compression set(%)
344 40.7 40.1 35.6 41.7 37.9
(70C, 22h, 50% compression) 3
Compression set(%)
(80T, 22h, 75% compression) 70.5 72.6 66.8 63.0 71.0 70.6
Hardness(mN) 2338 2286 2280 2276 2347 2137
Contact angle(°) - 32.51 - 32.38 - 29.27
Surface tension
- 23.0 - 21.3 - 21.4
(mN/m)

(@

L. £ . F 5

Fig. 6. Contact Angle and Surface Tension of Polyol System(sample 3); (a) without surfactant(40.9°, 32.8mN/
m), (b) L-580K(32.38°, 21.3mN/m), (c) DC-5950(32.51°, 23.0mN/m), (d) BF-2470(29.27°, 21.4mN/m)
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Table 4. Effect of COP Contents on Properties of Polyurethane Foam

sample no. sample 1 sample 2 sample 3 sample 4 sample 5
COP contents(%) 0 10 30 50 80
Cream time(sec) 16 18 16 18 18
Rise time(sec) 187 206 219 227 250
Density(kg/m’) 33 32 34 34 33
Tensile strength (kgf/cmz) 2.0 1.5 1.7 1.1 0.7
Elongation(%) 198 185 248 225 208
o ’CZ;’}ETBSSS{;“CZ‘;’EP@SEH) 417 470 379 455 46.3
o F;I;}ire;;;:ncztt’;;@ssion) 71.0 73.8 70.6 735 74.4
Hardness(mN) 2162 1844 1762 1374 1292
Contact angle(®) 33.63 3235 29.27 32.55 39.21
Surface tension (mN/m) 21.8 21.7 21.4 21.5 21.6
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