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Optimization and Properties of Poly(m-phenylene isophthalamide) Nanofibers via Electrospinning Process
Feng Jiangli, Han Wanli, Xie Sheng, Yang Enlong, Xi Man
(Materials and Textile Engineering College, Jiaxing University, Jiaxing ' 314001, China)

Abstract : The N, N-dimethylacetamide / LiCl was used as solvent, and the electrospinning method and the orthogonal ex-
periment were designed in order to obtain and optimize poly(m-phenylene isophthalamide) (PMIA) nanofiber. Scanning electron
microscopy, Fourier transformation infrared spectrum and thermal gravimetric analysis were used to characterize the morphology
and properties of PMIA nanofibers. Based on the optimized experiments, the PMIA composite filtration nonwovens for filtration
were obtained by PMIA nanofibers compounding onto PMIA needle-punched nonwovens and their properties were tested, including
mechanical properties, air permeabilities-and filterability. The results show the concentration of LiCl is the most important factor af-
fecting the average diameter of PMIA nanofiber. PMIA nanofibers with diameters of 74.84 nm are obtained with the concentrations
of PMIA 12%, the concentration of LiCl 2%, collector distance 20 cm and the the electrostatic voltage 20 kV, the decomposition
temperature of PMIA nanofiber is 415°C . The infrared spectrum shows the microstructure of PMIA nanofiber has not changed and
there is hydroxyl at the peak of 3450 cm™. The air permeability of PMIA composite filtration nonwoven is decreased by 16.4%, the
filtration resistance and the filtration efficiency are increased by 27.5% and 46.2% respectively.

Keywords : electrospinning ; poly(m-phenylene isophthalamide) ; nanofiber ; composite filtration nonwoven ; process optimi-
zation ; property
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