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Fig.1 2,2-bis[4-(1,3-dioxolane-2-
one-4-ylmethoxy) phenyl]propane
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Fig. 2 1,4-bis(1,3-dioxolane-2-one-4-ylmethoxy)butane
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Fig. 3 1. 6-hexanediamine
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Fig.4 Diethylenetriamine
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Fig.5 Molecular way to build
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Fig. 6 Schematic model
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Fig. 7 HDA+C45CC simulation system V=T diagram
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Fig. 8 HDA+BisA5CC simulation system V=T diagram
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Fig.9 DETA+C45CC simulation system V=T diagram
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Fig. 10 DETA +BisA45CC simulation system V=T diagram
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Table 1 Experimental values of different systems and

glass transition temperature constant analog values

BEALA R BE/K ERH/K
HDA+C45CC 251 247
HDA+BisA5CC 340 320
DETA+C45CC 255 246
DETA+BisA5CC 370 322
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Molecular simulation of glass transition temperature of
non-isocyanate polyurethane

FAN Qing-chun'* ,HU Ya'* ,HE Min'* ,\WANG Yu-min'"*
1. School of Chemical Engineering and Pharmacy, Wuhan Institute of Technology, Wuhan 430074, China;
2. Key Laboratory of Green Chemical Process(Wuhan Institute of Technology ), Ministry of Education, Wuhan 430074 ,China

Abstract: A method was put forward to predict the glass transition temperature of non-isocyanate polyu-
rethane. Firstly,non-isocyanate polyurethane molecular structure model was constructed with Materials
Studio 4. 2 software based on DREIDING molecular field and typical conformation structures were set
up by Monte Carlo method. Then the molecular volumes at different temperatures were determined
through molecular dynamics simulation and the glass transition temperatures were calculated as turning
point of the volume - temperature figures. The results show that simulation values of the glass transi-
tion temperatures fit in well with the experimental values for non-isocyanate polyurethane composed of
flexible chain structure; while there is deviation between simulation values of the glass transition tem-
peratures and the experimental values for non-isocyanate polyurethane composed of rigid chain struc-
ture; the calculated glass transition temperatures coincide with the experimental results, which indicates
that the molecular simulation method can be used to study the structures and properties of polymers.
Key words: non-isocyanate polyurethane;epoxy resin;molecular simulation;glass transition temperature;
rotational isomeric state
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