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DSC and AFM Studies on Sodium Lignosulfonate-Based
Polyurethane Hydrogels

Takashi Itoh*!, Hyoe Hatakeyama™’

Sodium lignosulfonate (LS)-based polyurethane (PU) hydrogels were prepared from LS
and hexamethylene diisocyanate (HDI) derivatives. Water content () of the obtained PU
hydrogels was less than 3.0 g g”! and NCO/OH ratio was varied from 0.2 to 0.6 mol mol™l.
Phase transitions of LS and PU hydrogels were measured by differential scanning
calorimetry (DSC). From DSC curves, glass transition temperature (7;), melting at low
temperature (7,,) and melting at high temperature (I,) were observed. It was also
confirmed that there were three kinds of water, non-freezing water, freezing bound water

and freezing water.
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Fig.1 Schematic chemical structure of samples used in this study.
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Fig.2  Change of T, T, Ty, T, Of LS-based PU
hydrogel- (NCO/OH=0.2) and LS-water-systems
with water contents (quenched from 80 to —~150°C)
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Fig. 3 Change of W, W, W; of LS-based PU hydrogel-
(NCO/OH=0.2) and LS-water-systems
with water contents (quenched from 80 to —-150°C)
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Fig. 4 AFM image of network structure of NaLS
(conc.=0.25 ¢ g ml?)

Fig. 5 AFM image of network structure of LSPU
(conc.=25 ¢ g ml!)
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Fig. 6 Schematic structure of LS-water system and LS PU

on-freezing water
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T.Hatakeyama and F.X.Quinn, Thermal Analysis, Fundamentals and Applications to
Polymer Science (John Willy & Sons, Chichester, 1999).
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