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A Study on the Functional Design of Electrospun Nanofiber Membranes
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Abstract

In this dissertation, “A Study on the Functional Design of Electrospun Nanofiber
Membranes” was summarized into the following six chapters.

In Chapter 1, the general introduction regarding the background of the present study
was described.

In Chapter 2, highly sensitive and high-throughput optical waveguide biosensors were
fabricated by using the sensing membranes containing dye and polymer-enzyme complex.
The electrospun nanofiber sensing membranes gave 40% higher sensitivity than nonporous
sensing membranes. This indicates that the liquid permeability through nanofiber
membranes is a crucial factor for highly sensitive and high-throughput optical waveguide
biosensors.

In Chapter 3, the structural influences of nanofiber membranes on the liquid
impregnation behavior were investigated based on the theoretical analysis of liquid
impregnation kinetics to porous media. It was found that the liquid impregnation velocity
into nanofiber membranes is influenced not only by the porosity and average fiber diameter
but also by the fiber diameter distribution.

In Chapter 4, the electrified-jet flying phenomenon from the spinneret to the target
collector was investigated by high-speed camera observation and electromagnetic and
kinetic analyses. By using this approach, the parameters of electrified jet such as flying
velocity, charge density, and size (i.e., diameter) of electrified jet were evaluated. Effects of
process parameters of electrospinning on fiber formation behavior were quantitatively
discussed for the first time.



In Chapter 5, the nanofiber membranes with narrow fiber diameter distribution were
fabricated by opitimizing the charge density of electrified jet during electrospinning. Thin
nanofiber membranes with narrow fiber diameter distribution directly deposited on
electrodes improved the rate performance of lithium-ion battery.

Finally, the present study on functional design of electrospun nanofiber membrane was
concluded in Chapter 6.



