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Fig. 1 FTIR spectra of films
a) Samples of PTMG-LIPN and PBA-LIPN: b) Samples of TDI

and EP reaction at room temperature for 1 h
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Table 1  Glass transition temperature of samples

EP contents r,(C)
(%) PBA-PU  PBA-LIPN PTMG-PU PTMG-LIPN F44
10 -38.79 -36.84 -67.49 -70.14
20 -38.79 -34.95 -69.00 -72.03
30 -42.01 -28.64 -09.25 -69.76  60.86
40 -41.38 -36.58 -72.41 -73.22
50 -40.12 —30.41 -72.78 -73.28
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Fig. 2 The effects of soft segments on the loss modulus curves
of the LIPN
a) PBA-LIPN; b) PTMG-LIPN
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Fig. 3 AFM images of LIPN films
a) PTMG-LIPN30; b) PBA-LIPN30
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Fig. 4 Mechanical properties of the LIPN films
a) Modulus-epoxy resin contents curve; b) Elongation at
break-epoxy resin contents curve; c) Tensile strength-epoxy

resin contents curve
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Fig. 5 Solvent resistance of the LIPN films
a) Water absorption-epoxy resin contents curve; b) Acetone
resistance-epoxy resin contents curve; c) Toluene resistance-

epoxy resin contents curve
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STUDIES ON STRUCTURE AND PROPERTIES OF POLYURETHANE-EPOXY
RESIN LATEX INTERPENETRATING POLYMER NETWORK

YOU Xiaoliang, XIA Xiuyang, WANG Fang, ZHU Wei, TANG Jialing
(College of Polymer Science & Engineering» Sichuan University> Chengdu 610065

Abstract The polyurethane (PU) latex interpenetrating polymer networks (LIPN) with high contents of the epoxy
resin (EP) were prepared, using polytetrahydrofuran glycol ( PTMG) and polybutylene adipate ( PBA) as soft
segments respectively. The structure and properties of the samples with different soft segments were investigated by
FTIR> DMA and AFM. The results revealed that the LIPN had formed and with no chemical bond between PU and
EP.PU and EP had higher interpenetrating properties in LIPN and lower degree of phase separation with the increase
in the content of EP when using PBA as the soft segments because the better compatibility between EP and PBA . The
PU samples generally had a higher tensile strength when using PBA as soft segments compared to the samples using
PTMG as soft segments> but because PBA and EP had higher interpenetrating properties> the samples showed
obviously synergistic effect of IPN, the moving of PBA soft segments were limited more by epoxy resin compared with
that of PMTG soft segments; resulting in the tensile strength of LIPN samples with high contents of the epoxy resin
decline faster in the same time the glass transition temperature of the LIPN samples has also rising faster. The
solvent resistance of the LIPN using PBA as soft segments is vastly superior to that of the samples using PTMG as
soft segments.

Keywords Polyurethane; Epoxy resin, Soft segment
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