NSC92-2218-E-041-006 -
92 11 01 93 07 31

93 10 29



T L[
BT T

AP EL R LTV a2 5H2
i i 2

TR

Filtration Characteristics of Aerosol through Membrane Filter Media
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~ Abstract

Filtration is one of the most effective
and reliable methods for the collection of
small size particulate matters from gas stream.
The polysulfone-nonwoven composite filter
made from porous organic membrane and
nonwoven matrix was used to study the
filtration efficiency of aerosols in this study.
Polydisperse aerosols were generated from a
Collison Atomizer. The aerosols were
accounted by Scanning Mobility Particle Sizer
and the pressure gradient was measured by the
pressure transducers. Thereafter, the filtration
efficiency of the composite filter was
determined by the difference of the numbers
of the aerosols and the difference of pressure
after filtration.

The results showed that the aerosol
penetration rates of nonwoven matrix were
ranged from 24% to 51%. However, tt |
aerosol penetration rates  decreased
significantly after coating porous organic
polysulfone membrane on nonwoven matrix.
The aerosol penetration rates of the three
composite filters coating with the polysulfone
concentrations of 15 wt%, 20 wt%, and 25



wit%, respectively, were 27%, 18%, and 8%,
respectively. The overal aerosol penetration
rates of the three composite filters were
16%~27%, 8%~18%, and  1%~8%,
respectively. It indicated that the performance
of the composite filters was better than that of
nonwoven matrix filters owing to their
capability of trapping the aerosols by the
porous structure and attracting the aerosols by
the positive charge on the surface of
polysulfone membrane. The most penetration
particle size (MPPS) of aerosols shifted from
0.1 pm to 0.05 pum after coating polysulfone
membrane on nonwoven matrix. The results
presented that the effect of Brownian diffusion
in removing small size of aerosols was
reduced in the composite filters. Additionally,
it found that the aerosol penetration rates of
the composite filters for solid and oily
aerosols increased with increasing surface
velocity. This study could help us to
understand the filtration mechanism of the
composite filters, and furthermore the
composite filters can be applied to the the
field of aerosol removal in the future.

Keywords: Membrane filter; Filtration;
Aerosol; Polysulfoneresin
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Figure 1. Schematic diagram of the
experimental system
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Figure 2. Aerosol penetration through the
nonwoven at face velocity of 0.1 m/s.
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Figure 3. Penetration through membeance
fabricated by 15 wt% polysulfone solution at
face velocity of 0.1 m/s.
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Figure 4. Penetration through membeances
fabricated by 15 wt%, 20 wt%, and 25 wt%
polysulfone solution at face velocity of 0.1
m/s.
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Figure 5. Penetration through membeance
fabricated by 15 wt% polysulfone solution at
face velocity of 0.1 and 0.05 m/s.
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Figure 6. Penetration through membeance
fabricated by 15 wt% polysulfone solution
with NaCl and DEHS aerosol at face
velocity of 0.1 m/s.
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