W LRAERRLE B35 2001

WEHRY LR T 45— OB K OB R
® ¥y 5 -8 0 B o®w
Thermal and Mechanical Properties of Saccharide-Based Polyurethane Foams

Yasuhiro Asano and Hyoe Hatakeyama

Flexible polyurethane (PU) foams were prepared from a polyol mixture consisting of a
molasses polyol (molasses + polyethylene glycol, MP), polypropylene glycol (PPG) and a
polyester polyol (PE). The above polyol mixture was reacted with polyphenyl
polymethylene polyisocyanate (MDI) and toluene diisocyanate (TDI) with the presence of
small amounts of silicone surfactant, catalyst and water. Thermal properties of the
obtained PU foams were measured by differential scanning calorimetry (DSC) and
thermogravimetry (TG). Glass transition temperature (7) increased with increasing MDI.
The obtained results suggest that MDI acts as a hard segment in PU foams. The
mechanical properties of PU’s were measured by compression tests. Compression strength
(o) and compression elasticity ( E) of PU’s increased with increasing MP. The o and E
values of PU’s containing polyester polyol increased with increasing PE contents, since the

molecular length of PE is shorter than PPG.
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Fig. 1 Schematic chemical structures of isocyanates and saccharide-based PU
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Fig. 2 Preparation of saccharide-based polyurethane foams
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Fig. 3 Relationship between T, and MDI / TDI ratio

of PU's from the PE-PPG-MP-(MDI/TDI) system
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Fig. 4 TG curves of PU’s from the PPG-MP-MDI

system with various MP contents
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Fig. 5 DTG curves of PU’s from the PPG-MP-MDI
system with various MP contents
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Fig. 6 Relationship between D7, and MP content of

PU's from the PPG-MP-MDI system
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Fig. 7 TG curves of PU’s from the PE-PPG-MP-MDI
system with various PE and PPG contents
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Fig. 8 DTG curves of PU’s from the PE-PPG-MP-MDI
system with various PE and PPG contents
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Fig. 11 Relationship between o .~ 0, £ ./ 0 and PE
content (MP = 20%) of PU's from the PE-
PPG-MP-MDI system
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