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Synthesis of Polyurethane Foam with Soybean Oil
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2 of NEA HA §A F715S peracetic acid® N ZAF A2 Fo 4k Ff ol A ek} WEAAN OH-value}t 186(mg KOH/g) 27
25 @489 TS Tl AUBYAZE silicond B-3409E, HEAZE FF5E, £EE dimethyleyclohexylamine, ¢]AAloldlo|E2&
polymeric MDIZ } st Zagdg LS PASNAT FAY E&9 AR, GFAE, AFVAE, celld 72 5& ZASAC MDY 2EHE
AN A 7te 282 FHAA Btor, MDI index® 1062 2R, BEA, AVEAA, 299 & 47 @A 7he 5¢ XA 2y
MDI index7} %7}%}?% 2xdt g5 240 F7eAT.

Abstract: The polyol was synthesized from soybean oil. Soybean oil was epoxized with peracetic acid, and was reacted with methanol in a sulfuric
acid catalyst. OH value of synthesized polyol was 186(mg KOH/g). The polyurethane foam was synthesized with silicon type B-8409 as a
surfactant, distilled water as a blowing agent, dimethylcyclohexylamine as a catalyst, and polymeric MDL. The density, the compressive strength,
the compressive modulus, and the cell structure of the synthesized foam were investigated. The foam was prepared with changing the mole ratio of
MD], and the amount of water, surfactant, and catalyst. As the MDI index was increased, the density and the compressive property of the foam
were increased.

Keywords: Polyurethane, Soybean, Oil, Foamn

.M B M2 FEEY £229] hydroxyl value, functionality, = %
< 28 AzA 2EH%F e M F2E R2D5-17). F
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o] 9ltka L Eshch [21,22]. 37159 A 2RCHELEF  EXREAFF]NL linoleic
Zo)odg FeAzd] AFEHE olAAohfolEo: touene | Acid [18:2] (508%), oleic acid [18: 1] (228%), palmitic acid [16:
diisocyanate(TDD) %} djphenylmethane diisocyanate(MDD7} 9Ltk 01 (10.7%), linolenic acid [18:3] (6.76%), stearic acid [18:0]
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g AHSstd R, e gieAUdES S 9E HayashiA}b
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2.3. 7|12 0|8% Polyols 4

Acetic anhydride(99%) 450 gl hydrogen peroxide(30%) 100 g
& YFLEE 40 TE HA8I0, 447 B A3 F7tsla 44
b FeE WEAZL Fof] A2 A UAIZ B Bo}F o] peracetic
acid EFES AL FNE 35 g0.04 mole)°ﬂ Sl A §A4
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F7189 NMR spectrum: & 0.88 (m, 9H, -CHs), 1.25- 160 (m,
57 H -CHx), 200 (m, 12 H -CH»CH=) 230 t, 6 H
-CH:-CO-), 275 (m, 3 H, =CH-CH.~-CH= ), 420 (d, 4 H,
-CHz-0-), 525 (m, 1 H, -CH-0-), 535 (m, 9 H, -CH=CH-)

AZANEE 7129 NMR spectrum: & 0.88 (m, 9H, -CHy),
1.25-1.60 (m, 69 H, ~CH>-), 2.30 (¢, 6 H, -CH;-CO-), 300 (m, 9

Fdste, A 109 A5 &, 199
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Table 1. Formulation of Polyurethane Foam

Parts per hunderd parts of polyol

Ingredient
Soybean oil HR-450P
Polyol 100 100
DMCHA 3 3
Water 4 4
B-8409 4 4
MDI
(index 100) 1035 1664

H, epoxide), 420 (d, 4 H, -CH>-0-), 525 (m, 1 H, -CH-O-)

AZAse F718 3772 g(0.04 mole)oll FHFe] wlErE 3456 g
(108 mole)& #H4t Zuj] slolA 68 T2 6X7F ¢ SR AAL
‘?l%‘)l GZE T g EFES Hdeog YN Hg

BAFAUERS o83t Zulg n@4gsd 3 dFsie] A7
5} e, ARste B39 WE2L rotary vacuum evaporator®
A7ske] oF7he] m A WS me die] g APtk

P4 £ 22 NMR spectrum: & 0.88 (m, 9H, -CHs), 1.25-
165 (m, 69 H, -CHy-), 230 (t, 6 H, -CH,-CO-), 345-350 (s,
135 H, -O0-CHs), 420 (d, 4 H, -CH;-0-), 525 (m, 1 H, -CH-0-)
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g $9 phenolphtalein #1412+ ¥ 1, 05 N ethanolic KOH ¥
£402 AAsA hydroxyl valueE AAtstgth

2.5. B2l 23| A
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ZE&S Az MDI indexE 100, 110, 120, 130, 1407+7) ® 3}
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o, AREYA, TEAY ¥ WHNA e LS AzFGY.
Table 19 ZE2] %8t £&9 &4 A28 MDI index 1009 72
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Figure 1. FT-NMR spectrum of synthetic polyol based on
soybean oil.
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Figure 2. FT-IR spectrum of synthetic polyol based on
soybean oil.
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Scheme 1. Synthesis of polyol from soybean oil.
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Figure 3. Effect of water content in the formulation of polyure-
thane foams using different polyols; (-Ml-) HR-450P, (-@-)
synthetic polyol based on soybean oil.
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Figure 4. Scanning electron microscopy of cell structure
varying the amount of water in the formulation of polyurethane
foam using synthetic polyol based on soybean oil.
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Figure 5. Effects of catalyst content in the formulation of
polyurethane foams using different polyols; (-ll-) HR-450P,
(-@-) synthetic polyol based on soybean oil.
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Figure 6. Effects of catalyst content on the foaming process in

the formulation of polyurethane foam using synthetic polyol

based on soybean oil; (B) mixing time, (C) cream time, (D) rise
time, (E) set time.
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Figure 7. Effects of surfactant content in the formulation of
polyurethane foams using different polyols; (-H-) HR-450P,
(-@-) synthetic polyol based on soybean oil.
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Figure 8. Scanning electron microscopy of cell structure
varying the amount of surfactanat in the formulation of
polyurethane foam using synthetic polyol based on soybean oil
(a—c) and HR-450P (d-f).

Table 2. Reaction Time of Polyurethane Foams

Time Soybean oil HR-450P
Cream time (sec) 7~10 16~20
Rise time (sec) 53~60 101~109
Set time (sec) 97~110 147~163

Table 3. Physical Properties of Polyurethane Foams

Compressive Compressive
strength(MPa) modulus(MPa)

Soybean oil HR-450P Soybean oil HR-450P Soybean oil HR-450P

MDI Density(g/cm’)
Index

100 00315 00345 183 755 131 60.7
110 00331  0.0387 365 89.1 191 66.5
120 00345 00414 56.4 108 287 72.1
130 00363  0.0449 68.7 129 429 0.5
140 00376  0.0462 76.1 139 49 100

717} 3 pbw2 &2, MDI indexE 100914 1407}% ®3}A)7)
, H3SEe 2% 83 ¢E BHS 2439d. 1 Ans
Table 2, Table 3o Z+Z Yehf et

Table 29] 43}E B4, soybean oile AME3S w7} HR-450P
AR W9} BILEA cream time, rise time, set time B
wE Z4E 8ol FUT Table 39 AWE BY, ¥4I Zaje
B%7t HR-450P9] Z9-9} vjmge o d4d ¥8o wre
ko " EL9 compressive strengthe compressive
modulus® WA WeRdth 2] MDI index7t Z7}3te) wat o

= 3 4F 4ol Fegn
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