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Morphological and Physical Properties of Water-Sorption Type
Polyurethane Foams Containing Lignin

Ken Kobashigawa, Hyoe Hatakeyama, Yoshinobu Izuta
Mikio Kanematsu, Shigeo Hirose and Tatsuko Hatakeyama

Polyurethane (PU) foams were prepared from molasses(MOL) and Kraft lignin(KL),
by polymerization with polyethylene glycol having a molecular weight (M) of 200
(PEG 200) and diphenylmethane diisocyanate (MDI). Thermal and mechanical
properties of PU's were studied by thermogravimetry (TG), differential scanning
calorimetry (DSC) and compressive test. The thermal decomposition temperatures (T ,'s)
of PU's decreased slightly with increasing MOL or KL contents. The glass transition
temperatures (T 's), the compressive strength and the compressive elasticity of PU's
increased with increasing MOL and KL contents in PU's, suggesting that MOL and KL
act as hard segments in PU molecules.

Using the obtained results, water-sorption type PU foams were prepared by
polymerization with MDI from the MOL-polyol, which was a solution of MOL in PEG 200,
and the KL-polyol, which was a solution of KL in etylene glycol. The prepared PU foams
showed thermal decomposition temperature at around 220-230° C. Water absorptivity
(W,) was caluclated according to the following equation : W, = (W, - W,)/V, where W, is
weight of dry sample (g), W, weight of sample after water-absorption (g), V volume of dry
sample (cm®). W, of the prepared PU foams depended on the density of sample and a
maximum value was ca. 0.9 g/cm’. Stress/density value (kPa/kgem®) of dry sample was
ca. 1.9 and ca. 1.7 after water-absorption.
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Fig.3 Change of compressive strength
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Table 1. Densities and water absorption of a commercial foam and PU foams.

Sample Density (g/cm®)  Water Absorption (g/cm®)
Commercial foam 0.0186 0.964

PUfoam1® 0.0392 0410
PUfoam2® 0.0483 0583

a) (50%KL + 50%Etylene glycol) / MP =50 /50
b) (30%KL + 70%Etylene glycol) / MP = 50/50
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Fig.9 Scanning electrori microphotograph of PU's
containing 2% acetone.

DRKERY) 2L & > DEBEFIEM Fig.10 Scanning electron microphotograph of PU's
BEHYRT, FNFNoOR KM containing 10% acetone.
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