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Preparation and Properties of Polyester Polyurethane Films

ZHANG Ling-hao, JIANG Gui-chang, ZHANG De-hao, LI Fei, ZHAO Yi-xin

(Tianjin University of Science & Technology, Tianjin 300222, China)

ABSTRACT: The work aims to prepare the polyester type polyurethane (PU) films with 1,6-hexamethylene diisocyanate
(HDI), polyhexanedioic acid-1,4-butanediol ester (PBA) and diethylene glycol (DEG) as raw materials, and study the in-
fluence of ratio (R value) of isocyanate to hydroxy radical on the properties of films. PU was synthesized by prepolymer
method. The quality of raw materials required for the reaction was determined by different R values. The films were ob-
tained through solution casting by dissolving the PU in DMF, and then characterized by infrared spectroscopy. The me-
chanical properties, oxygen permeability, thermodynamic properties, light transmittance and hydrophobicity of films were
tested. The films had good mechanical properties. The elongation at break decreased with the increased of R value, while
the tensile strength increased first and then decreased. The light transmittance and barrier property decreased with the in-
creased of R value. The hydrophobicity increased with the increased of R value. The feasibility of synthesizing PU with
HDI and PBA is proved, and the change of R values has a great influence on the properties of PU films.
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Tab.1 Material ratio

PrEER BEEL

el n_nco/ HDI, PBA, DEG Ky

B R
%5  n—on JEE IR H " N
ETRe EEIR L ﬁ:}’@(/% S3HL/%
PUI 1.4 1.4 :0.5656 : 0.4171 3 19.8

PU2 1.6 1.6 1 0.5791 : 3 21.3
PU3 1.8 1.8 2 0.5757 : 0.3934 3 23.2
PU4 2.0 2.0 1 0.5724 © 0.4276 3 25.1
PUS 2.2 2.2 20.5741 © 0.4333 3 26.7

0.4148

HDI 5 PBA &N H) 4+ ILE 1.

NCO—R—NCO —> OCN—R—NCOvVvVvOCN——R—NCO

Kl 1 HDI5 PBA W4T
Fig.1 Molecular formula of HDI reaction with PBA
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Fig.2 Mechanical properties of PU films
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Fig.3 Infrared spectra of raw materials and PU films
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Fig.4 DSC curves of PU films
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Fig.7 Ultraviolet transmittance spectra of PU films
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Tab.3 Contact angles of PU films at different R values
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