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Morphology characterization and influential mechanism analysis of
electrospun micro/nano-fiber

WANG XiaoMei, HUANG YongAn, BU NingBin, DUAN YongQing & YIN ZhouPing

State Key Laboratory of Digital Manufacturing Equipment and Technology, Huazhong University of Science and Technology, Wuhan 430074, China

Electrospinning attracts more eyes of scientists with the continuous rapid development of nanotechnology. The key problem in
application is to improve the controllability of electrospinning parameters, such as material parameters, processing parameters and
environmental factors, which would affect the morphology and consistency of electrospun fibers. In this paper, the effects of material
and process parameters, including molecular weight, concentration, applied voltage, electrode spacing, diameter of nozzle, and
topography of electrospun polyoxyethylene (PEO) fibers are experimentally investigated. The results show that the evolution of the
morphology experienced from spherical particle to fiber with beads, and to fiber with the concentration of PEO from 4% to 8%
increasingly. The fiber with beads structure changed into uniform and smooth fibers with molecular weight of PEO from the 4x10’ to
6x10°. When the molecular weight of PEO further added, the morphology of PEO fibers is started to become uneven and jagged
structure. When the conductivity of PEO rises from 151 to 355 ps/cm, the diameter is nearly five times thicker. As the applied voltage
(25-30 kV) is increased, the diameter and spindle beads are increased at first and then decreased. With electrode spacing (15-25 cm)
rising, PEO fibers become fine, but with more spindle beads. As nozzle diameter was increased from the 160 to 600 pum, the fibers is
uniform and smooth at first, then form bonding structures. These results are able to guide the electrospinning technology in the
biomedical, nano-devices and nano-manufacturing and other fields.

electrospinning, nano-manufacturing, solution process, electrohydrodynamics printing, micro fluidics

doi: 10.1360/972011-1071

866



