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Fig. 1 FTIR spectra of the SF powder,
WPU, PU/SF1, PU/SF2, and PU/SF5

sheets
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Fig. 2
powder, WPU, PU/SF1, PU/SF2, PU/SF3,
PU/SF4, and PU/SF5 sheets

X-ray diffraction patterns of the SF
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Fig. 3 SEM images of cross-sections of the WPU, PU/SF1, PU/SF2, PU/SF3, PU/SF4, F/PUS sheets
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Fig. 4 (a)Dependence of optical transmittance on wavelength for the WPU,PU/SF1,PU/SF2,PU/SF3,PU/SF4 ,and PU/SF5 sheets; (b)
Optical transmittance (7,) of WPU, PU/SF1, PU/SF2, PU/SF3, PU/SF4, and PU/SF5 sheets at 600 nm
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Fig. 5  Stress-strain curves of the WPU, PU/SF2, PU/
SF3, and PU/SF5 sheets

Table 1  Tensile properties of the WPU, PU/SF2, PU/SF3, and
PU/SFS5 sheets

Tensile strength  Youngs modulu Breaking elongation

Sample
(MPa) (MPa) (%)
WPU 0.56 0.1 0.14 0.1 1065 +18.6
PU/SF2 3.55+0.2 0.83 0.1 1029 £15.8
PU/SF3 3.90 +0.4 0.92 +0.1 1025 £11.7
PU/SF5 4.60 +0. 1 1.7+0.2 988 +6.4
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PREPARATION, STRUCTURE AND PROPERTIES OF
BLENDED FILMS OF POLYURETHANE AND SILK FIBROIN

TAO Yongzhen, YAN Yun, Xu Weilin, ZHOU Wenhui

(Key Lab of Green Processing and Functional Textiles of New Textile Materials ,
Ministry of Education, Wuhan University of Science and Engineering, Wuhan 430073)

Abstract The blended films of polyurethane and silk fibroin (PU/SF) were prepared successfully by mixing
water polyurethane ( WPU) with silk fibroin solution. The structure of the blends was analyzed by means of
FTIR spectroscopy, wide-angle X-ray diffraction, and scanning electron microscopy. The miscibility and
properties of the blends were characterized by ultraviolet-visible spectroscopy and tensile testing. The blended
sheets exhibited smooth surface when the content of silk fibroin was lower than 3 wt% . It suggests that silk
fibroin molecules penetrate into the polyurethane and interrupt the intra-hydrogen bonding between the hard
and soft segments. A homogeneous distribution of the silk fibroin aggregations in the WPU matrix was observed
in the blends when the contents of silk fibroin were higher than 3 wt% . The results indicated that the blended
sheets exhibited good miscibility, attributed to intermolecular hydrogen bonding between silk fibroin and
polyurethane. The existence of polyurethane and relatively slow dryness process contributed to the
crystallization of the silk fibroin. The tensile strength and Youngs modulus increased with an increase of silk
fibroin content. The films having 5. 6 wt% silk fibroin exhibited a significant increase from 0. 56 MPa to 4. 60
MPa for tensile strength and from 0. 14 MPa to 1. 71 MPa for Youngs modulus. They showed high elongation at
break in the range from 1065% to 988% .

Keywords Silk fibroin, Polyurethane, Miscibility, Mechanical properties





