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Effect of Ethylene Carbonate on Fibers of Polycaprolactone / Glacial Acetic Acid System by Electrospinning
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Abstract : Less toxic and nonvolatile solvent ethylene carbonate (EC) as the addition was utilized in polycaprolactone (PCL) /
glacial acetic acid (GAC) solution system to successfully fabricate nanofibers by electrospinning. The influences of EC concentration
on the fiber morphology and diameter were studied. The results show that, when mass fraction of PCL in the solution is 20%, the
number of nanofibers increases and the average fiber diameter decreases as EC volume fraction varies from 0% to 9%, the number of
microfiber or beaded fiber begins to increase and the average fiber diameter gradually becomes larger as EC volume fraction changes
from 9% to 15%. Then, the spinning stability of the PCL / GAC solutions with 9% of EC volume fraction and without EC were com-
pared, the structure and properties of the nanofiber membrane obtained under the former solution system were compared with the
microfiber membrane prepared under the latter solution system. The results are as follows, The viscosity of PCL / GAC / EC solution
system is stable in natural status within 24 h, meeting the requirement of continuous electrospinning. X-ray diffraction results show
that the crystal structure of the two membranes are the same, just with different crystallinity and grain size. Fourier infrared spec-
troscopy results show that EC has no effect on the chemical structure of PCL. Compared with the microfiber membrane, the specific
surface area of the nanofiber membranes is improved by 362.6%, the average pore diameter decreases and contact angle increases,
the tensile fracture stress of the nanofiber membranes is slightly larger but the fracture strain is significantly smaller than that of the
microfiber membranes.
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