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Preparation and Mechanical Properties of

Zein/Polylactic Acid Nanofiber Membrane
WU Rong-rong » XIONG Jie
(a. School of Materials and Textiles ; b. Key Laboratory of Advanced Textile Materials and Manufacturing
Technology, Ministry of Education, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: This study prepares zein/polylactic acid blending nanofiber membranes with random and or-
dered arrangement respectively with electro-spinning method and studies their morphology, single-shaft
tensile property and biaxial tensile property. The result shows that the addition of polylactic acid increases
the spinning property of zein. For nanofiber membrane with random arrangement, fiber diameter increases
and breaking stress and elongation of fiber membrane increase greatly with the increase of polylactic acid
content, For nanofiber membrane with ordered arrangement, fiber diameter decreases, fibers arrange or-
derly along the direction of rotation of the roller, toroidal breaking stress of fiber membrane increases and
elongation at break decreases, axial breaking stress decreases and elongation at break increases with the in-
crease of rotational speed of roller. Compared to constant-speed biaxial circular stretching of fiber mem-
brane with random arrangement, toroidal tensile strength of fiber membrane with ordered arrangement is
obviously higher than axial tensile strength. Recovery hysteresis loop becomes smaller with the increase of
number of cycles. After constant-speed biaxial cyclic loading for multiple times, the breaking strength of
fiber membrane with random arrangement increases and toroidal breaking strength of fiber membrane with
ordered arrangement decreases.

Key words: zein; polylactic acid; fibers with ordered arrangement; biaxial mechanical properties
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