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The aim of this thesis entitled “Polymer designing for producing fine diameter fibers in
melt-blowing process of polypropylene” is to produce high-performance non-woven fabrics
consisting of small diameter fibers through the melt-blowing process, in which molten polymer
extruded from spinning nozzles are extended by high-speed and high-temperature air flow to form
fine fibers. Firstly, optimal blending conditions for preparing the raw materials of polypropylene
(PP) for the melt-blowing process was investigated. The material prepared through the
melt-blending of PP of different characteristics using a twin-screw extruder exhibited superior
spinning stability in comparison with the blends prepared using a single-screw extruder, whereas
the raw material from direct polymerization was found to show better performance under extreme
spinning conditions. Investigation using the raw materials of widely varied melt flow rate (MFR)
revealed that even though increase of MFR, i.e. decrease of molecular weight, resulted in the
reduction of fiber diameter, fiber diameter distribution started to increase and the specific surface
area (SSA) of the prepared PP web started to decrease when the MFR exceeded a certain value.
Effect of molecular weight distribution was investigated preparing a series of raw materials of
similar MFR by simultaneously blending the high- and low-molecular weight PP into the standard
PP. The increase of molecular weight distribution (MWD) caused the increase in the elongational
viscosity, and there was an optimum MWD for the stabilization of the melt-blowing process to
obtain the fibers of the lowest mean diameter. It is known that the introduction of
long-chain-branching (LCB) affects the flow behavior of molten polymers under extremely high
strain rate and large deformation conditions. Investigation on the blending of the LCB-PP into the
standard PP revealed that the melt-blown fibers exhibited bimodal fiber diameter distribution
where reduction of mean diameter was achieved through the narrowing of the diameter
distribution of the lower-diameter peak and reduction of the peak value of the larger-diameter
peak. These raw materials exhibited good spinnability, and with the optimum amount of the
LCB-PP, production of non-woven webs with the most frequent fiber diameter less than 1 um was

achieved.
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