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Effect of solvent on porous structure and properties of poly (lactic acid) nanofibrous membranes

QI Ye, LIU Zhaolin, ZHANG Wei
(College of Textile and Garment, Hebei University of Science and Technology, Shijiazhuang 050018, China)

Abstract: In order to obtain nanofibrous membranes with high-filtration efficiency, low-resistance and good-air permeability and
moisture permeability, porous nanofibrous membranes are prepared by dissolving poly (lactic acid) (PLA) particles in a mixed solvent of
dichloromethane (DCM) and N, N-dimethyl acetamide (DMAC) through electrospinning. The influence of weight ratio of DCM/DMAC on
morphology, air and moisture permeabilities and air filtration property of the PLA membranes are investigated. The results show that the
breath figure and the thermally induced phase separation are the main mechanisms for pore formation. With the increase of DCM content, the
pore coverage on fiber surface and the moisture permeability both increase, whereas the air permeability drops firstly and then rises. The
filtration efficiency increases and the resistance increases initially and then decreases with the growing of DCM content. Furthermore, the
quality factor keeps increasing. It can be inferred that nanofibrous membranes with porous structure are conducive to good air and moisture
permeabilities, and can realize excellent comprehensive air filtration performance, which has a broad application prospect in protective
masks.
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