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(a) Electrospinning setup using two opposite electrodes; (b) Schematic diagrams to

illustrate the designations of processing parameters: d; =14 ¢m, d, =15 ¢m and d5 =1.5 cm

Table 1 Parameters for electrospinning

Electrode voltage (kV) Distance of Speed Humidity Temperature
Samples ) )
Positive ( + ) Negative ( - ) collection (cm) (r/min) (%) (C)
1 18 0 14 300 20 30
2b 9 9 14 300 20 30
3¢ 18 0 14 300 20 30
44 9 9 14 300 20 30

*Random electrospun PET; "Oriented electrospun PET; “Random electrospun PET/CA; ¢ Oriented electrospun PET/CA
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Fig. 2 SEM images and diameter distributions of electrospun fibrous membranes: (a) random electrospun PET, (b) oriented

electrospun PET, (c¢) random electrospun PET/CA and (d) oriented electrospun PET/CA

The insets show the profile of water droplets on the fibrous membranes surface.
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Fig. 4 SEM images of the cross-section of electrospun

fibrous membranes: (a) oriented electrospun PET and (b)
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The insets are the enlargement of fiber cross-section.

Fig. 6 IR spectra of fibrous membranes and citric acid:

{E\ETj(ﬁ:}*?‘[‘ETJ E’:Jfﬁfﬂqjj ,%%Tkﬁ%%i‘@, (a) random electrospun PET, (b) random electrospun
BCREBLTR V0BG 1 0 AT BB AR PET/CA e (o) ciic i (CA)
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Fig. 7 The XRD patterns of electrospun fibrous
membranes: (a) random electrospun PET, (b) oriented
electrospun PET, (¢) random electrospun PET/CA and
(d) oriented electrospun PET/CA
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Fig. 8 The profile of water droplets on the fibrous membranes
surface with different time: (a) random electrospun PET/CA

and (b) oriented electrospun PET/CA
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Tensile stress-strain curves of electrospun fibrous
membranes with the same thickness; ( a ) random
electrospun PET, (b) oriented electrospun PET, (c)

random electrospun PET/CA and (d) oriented electrospun

PET/CA
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Fig. 10 Tensile properties of random and oriented electrospun fibrous membranes with different thickness: (A) random electrospun PET,

(B) oriented electrospun PET, (C) random electrospun PET/CA and (D) oriented electrospun PET/CA
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PREPARATION AND PROPERTIES OF ELECTROSPUN FIBROUS MEMBRANCE
WITH ADJUSTABLE MECHANICAL PROPERTIES AND WETTING BEHAVIOR

1,2 . 1,2 . - 1,2
Bo-neng Huang ", Jiao-na Wang *°, Cong-ju Li
(" College of Material Science and Engineering, * Beijing Key Laboratory of Clothing Materials R&D and Assessment
Beijing Institute of Fashion Technology, Beijing 100029 )

Abstract  Four kinds of electrospun fibrous membranes, random and highly aligned poly ( ethylene
terephthalate) ( PET) fibrous membranes, and random and highly aligned PET/CA ( citric acid) fibrous
membranes , were prepared by electrospinning technology. The mechanical properties and wetting behavior of
the four kinds of electrospun fibrous membranes were studied. Meanwhile, the influence of the thickness of
electrospun fibrous membranes on mechanical properties was discussed. Studies have shown that the
mechanical properties of aligned PET fibrous membranes are much better than those of random PET fibrous
membranes, yet the elongation of aligned PET fibrous membranes are slightly less than that of random PET
fibrous membranes. The water contact angle of PET fibrous membranes was decreased from 132.3° to 0° with
the addition of citric acid. The wetting behavior of aligned PET/CA fibrous membranes is better than that of
random PET/CA fibrous membranes. Meanwhile, the mechanical properties of random PET/CA fibrous
membranes dramatically decreased due to the addition of citric acid, yet the mechanical properties of aligned
PET/CA fibrous membranes slightly decreased. The elongation of random PET/CA fibrous membranes
increased from 284.1% to 444.5% . The mechanical properties of random fibrous membranes improved with
increasing the thickness of membranes first and then little decreased. The mechanical properties of aligned
fibrous membranes improved with increasing the thickness of membranes.

Keywords  Poly(ethylene terephthalate ), Citric acid, Aligned fibers, Wetting behavior, Mechanical

properties



