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Effect of electrode material and shape on the electric field and
fibers formed in melt electrospinning

DU Lin ZHANG YouChen DING YuMei YANG WeiMin TAN Jing LI HaoYi”

(College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; The intensity and distribution of the electric field have an important influence on the fiber morphology
and the deposition area in an electrospinning process. COMSOL Multiphysics analysis software has been used to
model the effect of varying the material of the receiving electrode in the melt electrospinning process and a finite el-
ement analysis model of the electric field, used to study the effect of varying the shape of the receiving electrode on
the electric field distribution at different electric field strengths. Tt was found that the use of a plastic receiving elec-
trode rather than metal decreased the electric field strength to some extent, but increased its uniformity. The influ-
ence of varying the material and shape of the receiving electrode on the diameter and morphology of the fibers was
investigated by scanning electron microscopy. It was found that by varying the receiving electrode shape, the char-
ges on the edges of the inner hollow electrode could be aggregated and the fiber wobble path prolonged, which affor-
ded more wool-like fibers. In the case of a grid-shaped electrode plate, due to the grid of large pores, the electric
field decreased, and the fiber diameter became thicker. Using a medium sized receiving electrode resulted in some
homogenization of the electric field, resulting in the fiber deposition area being the largest in this case.

Key words: melt electrospinning; electrode plate; electric field ; fiber morphology; fiber diameter
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