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ABSTRACT

4472007063  POLYMER SCIENCE PROGRAM
Jutawan Sutasinpromprae: Preparation and Characterization of
Very Fine Electrospun Polyacrylonitrile Fibers as a Precursor for
Carbon Fibers
Thesis Advisors: Asst. Prof. Pitt Supaphol and Dr. Manit
Nithitanakul, 83 pp. ISBN 974-17-2325-3

Keywords : Electrospinning/Polyacrylonitrile-co-methylacrylate/Processing
parameter/Carbon fiber precursor/Thermal study.

Very fine polyacrylonitrile (PAN) fibers were successfully prepared by
electrostatic spinning process. These fine PAN fibers were converted to carbon
fibers, with an aim to produce carbon fibers of high surface-to-mass ratio. The
effects of process conditions (i.e, PAN solution concentration, applied voltage,
applied electrode polarity, collection distance, and nozzle radius) on the morphology
of the as-spun fibers were investigated. It was found that the average fiber diameter
monotonically increased with increasing PAN concentration in the solutions, while
the number of heads along the fibers decreased and even disappeared altogether at
high concentrations. The results could be explained based on properties of the
solutions, such as the viscosity, surface tension, and conductivity. An increase in the
collection distance did not only result in a decrease in the average fiber diameter, but
also result in a widening of the collection area. Decreasing average fiber diameter
and bead density along the fibers were obtained by decreasing the electrostatic field
strength and the nozzle radius. The applied electrode polarity appeared to have no
effect on the average fiber diameter. Conversion of these fine PAN fibers to carbon
fibers was carried out and it was found that the stabilization reaction was faster in
electrospun PAN fiber than in conventional one. The carbon fibers obtained have
diameter of ca. 250 nm.
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