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Abstract: The development of polyurethane (PU) using natural materials is attracting much attention. Therefore, in this
study, soybean oil polyol (SOP) was synthesized using epoxidized soybean oil (ESO), and the formation of OH groups
in SOP was confirmed by Fourier transform infrared (FTIR). Hexamethylene diisocyanate (HMDI) was used in an equiv-
alent ratio, and polyurethane sheets were prepared at various weight ratios of SOP and castor oil (CO). The tensile test
data for the PU sheets measured by universal testing machine showed that the tensile modulus did not change signifi-
cantly but the tensile strength and elongation at break increased with increasing the SOP content. The thermogravimetry
data showed that as the SOP content increased, the thermal decomposition onset temperature of the PU sheet decreased
due to the increase in urethane bonds per unit volume. The synthesized SOP can be used for manufacturing eco-friendly

PU products.
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Figure 1. The chemical structures of the materials used in this
study: (a) ESO; (b) CO; (¢c) HMDI; (d) DBTDL.
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Figure 2. PU sheets prepared at different weight ratios of SOP and CO.
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Figure 3. FTIR spectra of ESO, SOP, and CO.
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Figure 4. Schematic representation of the ring-opening reactions of
ESO with hydrobromic acid.
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Figure 5. DSC curves of ESO and SOP.
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Figure 6. Stress-strain curves of the PU sheets with different SOP/
CO weight ratios.

Table 1. Tensile Properties of the PU Sheets with Different SOP/CO Weight Ratios

SOP/CO weight ratio (wt%) Tensile strength (MPa)

Tensile modulus (MPa) Elongation at break (%)

0/100 0.34+0.03
25/75 0.34+0.02
50/50 0.44+0.02
75/25 0.53+0.05
100/0 0.91+0.07

2.24+0.65 15.34+1.37
2.00+0.24 19.82+2.67
2.02+0.15 25.47+1.62
1.63+£0.26 39.96+4.33
2.09+0.32 66.25+4.32
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Figure 7. Tensile properties of the PU sheets with different SOP/CO
weight ratios.
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Figure 8. TGA curves of the PU sheets prepared at different SOP/
CO weight ratios.
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