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Fig. 1 Formal structure of PHBV
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Fig. 2 SEM micrograph of different electrospun PHBYV fibers
) Non-woven fibers(4 wt% /15 kV/15 em}; b) Oriented fibers(4 w1% /15 kV/15 cm/3000 RPM);
e) Re-soluted non-woven fibers(4 wt%/15 kV/10 ¢cm); d) Cross section of non-woven fibers(4 wi%/15 kV/15 cm)

Table 1  Average diameter of different electrospun PHBV fibers

Processing variables Average diameter of fibers/pm

2wi% 0.83
Selution concentration 4 wi% 1.58
6 wi% 1.73
10 kV 1.67
Voltage 15 kv 1.58
20 kV 1.48
10 em -
Collect distance 15 cm 1.58

20 cm 1.61
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Table 2 Viscosity of differemt PHBY solutions

Solution concentration Viscosity/ CP

48.0
172.6
431.2

2 wi%
4 wt%
6 wi%
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Fig. 3 DSC thermograms of electrospun PHBYV fibers and
solution cested PHBY film.

Table 3 Thermal properties of different PHBY samples

Sample T (C) H_()g)
Solution casted film 170.38 75.66
Flectrospun fibers 170.75 80.05
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Fig. 4 WAXD pattern of different PHBY samples
a) Solution cast film; b) Electrospun fiber
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Fig. 5 Polarized infrared spectroscopy of oriented
electrospun PHBYV fibers
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STUDIES ON THE MORPHOLOGY AND STRUCTURE OF
ELECTROSPUN PHBYV FIBERS

FANG Zhuangxi, ZHANG Lu, HAN Tao, HU Ping
{ Institute of Polymer Science and Engineering, Department of Chemical Engineering ,
School of Materials Science and Engineering , Tsinghua University , Beifing  100084)

Abstract Ultra-fine polyhydroxybutyrate-valerate(PHBV) fibers were prepared via electrospinning technique . The
structure and morphology of the electrospun fibers were determined by scanning electron microscope(SEM ), thermal
analysis(DSC) , wide angle X-ray diffraction (WAXD) and FT-IR. The effects of concentration, electrical potential
and the distance between the spinning tip and the collector upon the morphology of electrospun fibers were also
discussed . The results show that electrospinning occurs only when electrical potential exceed a critical value which is
related with solution properties. When solution concentration in creases, the average diameter of electrospun fibers
increases . And the increase of electrical potential may result in decline in average diameter. With the increase in
distance between the tip and the collector, the diameter also experiences a slight growth. It is also found that
electrospinning process promotes the crystallation of PHBV, which may be caused by the orientation of molecule
chains due to electrical force stretching.

Key words Electrospinning, Biomedical materials, Polyhydroxybutyrate-valerate, Ultra-fine fiber



