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The Properties of Polyurethane Resins with

Different Terminated Groups

Yi-Gang Yang' Yi-Chun Chen’ Wen-Jau Lee’

[ Abstract] In this study, wood powders of Cryptomeria japonica Don (Japanese cedar) were liquefied with the mixture of
polyethylene glycol (PEG) and glycerol as the solvent. Polyurethane resins (PU) with NCO-, NH-, and OH-terminated were
prepared by using PEG and PEG/liquefied wood (LW), isophorone diisocyanate, ethylenediamine (EDA) and 1,4-butanediol
(1,4-BD) as raw materials of polyols, isocyanate and chain extenders, respectively. The effects of the kind of polyols and the
difference of terminated groups on the molecular weight, molecular structure, physicomechanical properties and thermal
properties of PU resins were investigated. The experimental results showed that PU resin obtained by reacting isocyanate
with polyol with the NCO/OH molar ratio of 1.6/1 had the NCO-terminated group (NCO-PU). The NCO groups disappeared
and the molecular weight substantially increased for NH-PU and OH-PU that underwent the chain extension reaction by
adding EDA and 1,4-BD, respectively. The experimental results of DSC analysis showed that an exothermic peak due to the
crosslinking reaction appeared for NCO-PU during the heat scanning. Nevertheless, an endothermic phenomenon appeared
for OH-PU and NH-PU. Among them, the thermal activity of molecular chain for NH-PU was higher than that for OH-PU.
DMA results showed that a phase transition phenomenon occurred for both NH-PU and OH-PU in the heating process and a
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single peak appeared in the damping value curve. However, two damping value peaks were found for LW-containing
NH-LWPU and OH-LWPU, indicating a nonuniform molecular structure existed within these PU resins. TGA results showed
that PU resins prepared under different conditions had similar thermal degradation behavior, and the main thermal
degradation occurred at the temperature between 250°C and 350°C. The heat-resistance of PU resins could be increased by

adding LW.

[ Key words] Chain extender, Cryptomeria japonica, Liquefied wood, Polyurethane resins, Terminated groups.
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Fig. 1. Molecular weight distribution of PU resins with different terminated groups.
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Fig. 3 DSC thermograms of PU resin with different terminated groups.
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Fig. 4. DMA curves of PU resm with different terminated groups.
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Table 3. Tan 6 parameters of PU resin with different terminated groups

I I
WF'@ W Onset Peak Offset Peak Onset Peak Peak
(°C) (°O) (°C) height (°C) (°C) height
NH-PU -2.8 19.1 325 1.16 - - -
OH-PU 12.7 39.7 50.6 1.05 - - -
NH-LWPU 0.7 31.6 35.6 0.70 44.9 50.1 1.36
OH-LWPU 1.5 333 434 1.38 43.4 43.4 1.52
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Fig. 6. TG curves of PU resm with different terminated groups.
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