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Abstract Centrifugal spinning is an emerging technique for fabricating micro-to-nano-
fibers in recent years. To obtain fibers with the desired size and morphology, it is
necessary to configure and optimize the parameters used in centrifugal spinning. In
this study, it was controlled by changing the solution’s concentration (7.5, 10, and
12.5 wt.%) and disk’s rotational velocity (6,000, 8,000, and 10,000 rpm) to prepare
centrifugal spun nano-filter. The morphological property, air permeability, and dust col-
lection efficiency of the PVA/PP bi-layer nanoweb prepared by centrifugal spun PVA
on the PP micron nonwoven substrate are studied using a field emission scanning
electron microscope, an air permeability tester, and a filter tester equipment, and the
analysis results indicate that it is suitable as a nano-filter when the concentration of
PVA solution is 10 wt.% and the rotational velocity of the disk is 8,000 rpm. The
resultant reduced diameter and uniform fibers also proved that an excellent dust col-

lection efficiency filter could be made.

Keywords high speed centrifugal solution spinning, poly(vinyl alcohol), multi-layered
filter, dust collection efficiency, nanofiber
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Table 1. Specification of slide-AC

Contents Subsection

Rated voltage 220 V

Rated capacity 3 kVA

Rated current 12 A

Rated frequency 60 Hz
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Figure 1. (a) Schematic illustration of centrifugal solution spinning system and photographic images of spinning disk and nozzle

formation, (b) FE-SEM image of centrifugal spun PVA nanofibers, and (c) diagram of fiber formation stage by centrifugal solution

spinning.
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Figure 2. Schematic illustration of (a) PVA/PP bi-layered nonwoven and FE-SEM images of (b) PP micron nonwoven and (o)
centrifugal spun PVA nanofibers.
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Figure 3. Diameter distribution of centrifugal spun PVA nanofibers depend on various disk rotational velocities; (a) 6,000 rpm, (b)
8,000 rpm, and (c) 10,000 rpm (solution concentration = 10 wt.%).
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Figure 4. Diameter distribution of centrifugal spun PVA nanofibers depend on various solution concentrations; (a) 7.5 wt.%, (b) 10
wt.%, and (c) 12.5 wt.% (disk's rotational velocity = 8,000 rpm).
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Figure 5. Air permeability of PP nonwoven and PVA/PP nano-filter depend on (a) various rotational velocities (6,000, 8000 and
10,000 rpm, concentration = 10 wt.%) and (b) various concentrations (7.5, 10 and 12.5 wt.%, rotational velocity = 8,000 rpm).
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6. Dust collection efficiency of PP nonwoven and bi-layered PVA/PP nano-filter depend on (a) various rotational velocities

(6,000, 8,000 and 10,000 rpm, concentration =10 wt.%) and (b) various solution concentration (7.5, 10 and 125 wt%, rotational

velocity = 8,000 rpm).
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