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Table 1~ Melting temperature and enthalpy of PEG with different
molecular weight measured by DSC
Molecular weight Melting point °C Enthalpy J/g
600 17.9 121.1 M. = 2000
1000 39.4 137.3 "
2000 58.1 154.0 PEG PUPCM
4000 61.5 187.7 PEG SSC 2 3
6000 65.4 194.7 PEG 2000
1x 10* 66.0 189.6

2% 10° 66.2 185.7 PEG PUPCM
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Fig. 1 DSC curves of PUPCM with different soft segment molecular
weight
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Fig. 2 Relational curves between the transition temperature and the

soft segment content SSC
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Fig. 3 Relational curves between the enthalpy and the soft segment

content
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Fig. 4 Relational curves between the transition temperature and the

soft segment length
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Fig. 5 Relational curves between the enthalpy and the soft segment
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Fig. 6 WAXD patterns of PUPCM with different soft segment content
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11% PUPCM Table 2 Phase transition reverse and thermal cycle tests of PUPCM ™
183°C AH g T, C
Times
Heatingcycle Coolingeycle  Heatingeycle  Coolingeycle
11% WAXD 0 138.7 126.2 65.3 38.6
50 139.4 124.5 65.8 34.0
100 137.1 124.3 65.3 33.6
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EFFECT OF HARD AND SOFT SEGMENTS ON THE HEAT STORAGE
PROPERTIES OF POLYETHYLENE GLYCOL-BASED POLYURETHANES

SU Jincang LIU Pengsheng
Institute of Polymer Science ~ College of Chemistry ~ Xiangtan University ~Xiangtan 411105

Abstract A series of novel solid-solid phase transition heat storage polyurethanes with various molecular weight
PEG based soft segments and MDI-BDO based hard segments were synthesized by two-step solution polymerization.
DSC WAXD were used to study the crystallization of the soft and hard segments microphase separation phase
transition reversibility and thermal cycling stability of the polyurethanes. The results indicated the crystallizability of
soft segment was depressed by the introduction of hard segments in the polyurethane and the soft segments were not
able to crystallize until its average molecular weight was above 2000 and the hard segments were not able to form
sufficient domains until its content reaching a certain value those are the two essential conditions for the
polyurethanes having good solid-solid phase transition heat storage properties. In addition the effects of soft segment
content and soft segment molecular weight on heat storage properties of the polyurethanes were also studied. The
materials also show great phase transition reversibility and reasonably good stability throughout the cycling process
and can be considered as promising phase change materials.

Key words Hard segment Soft segment Solid-solid phase transition heat storage Polyurethane



