NSC93-2211-E-041-009-
93 08 01 94

94

07

31

10

31




iz NN

FPHELREREFLT RN REHE

B BERY C AR HERF LN
Study on the Performance of Aerosol Filtration Using Fibrous Filter Modified
by Kitosan

3 e
FHiFHL 93 £ 82
SRR TR P
AT 1
FEF P e o] fiok > & * gt
Wip A G 2R T A3 22 - o AFE N
FHREP P AARS T RS I22F T
ittt L4 LG HFEAS ST
A F B LR A B R 4 47 R (Differential
Mobility Analyzer) G e S PN A
ok £ 5 d § %okt #ic® (Condensation
particle counter) e 8RR e S
hF WRHCR B 0 & % LRI EPIERT
B2 RYE S G AT BT RJL R 2 M
nL'a LER
FoHREERT AT RMHE K
Fz A FE L 82% 1.0wt% ~ 1.5wi%
825wtz B BpEW EIL R M 2§55
Al E65% ~ 63%% 57% > R T E 5 4P
oo RS AT BEELS MR TSP T
oIt A THTERIRM AR R B
SRR T RPER Jath R TG P AL
HFo mird gk v A 87 RpEL
M AT gt d T o ¥ F BTk &
X FERED A F T2 03 wm tE KT
AT RFED RILR 2 012 pm o PEE A
RoER A Aol 5855 ¢g2 o
- A2 A T RHEEMF G R
4%Ls B4 P PEARER R 2 81 H
AF RRHM 2T EFREEL L 7Y
kR B BAatie - B EFIALZF TR

NSC 93-2211-E-041-009
1p 294 #&77231F
B FIP G FRES 2L

CREL S SR SRy ST

F_L

W4T %?,)),%m‘a“x@dé AN A N

53

= ~ ABSTRACT

Filtration is one of the most effective and
reliable methods for the collection of small
size particulate matters from gas stream. The
chitosan-pretreated filters were applied to
investigate the filtration efficiency of aerosols
in this work. Polydisperse aerosols were
generated from a Collison Atomizer. Then, the
polydisperse aerosol was electrically classified
using a Differential Mobility Analyzer to
obtain monodisperse aerosol. A condensation
particle counter measured the upstream and
downstream aerosol concentrations and the
pressure gauge measured the pressure drop.
Thereafter, the filtration efficiency of the
chitosan-pretreated filter was determined by
the difference of the numbers of the aerosols
and the difference of pressure after filtration.

The results demonstrate that the aerosol
penetrations through the chitosan-pretreated
filters were lower than that through the
untreated filter. The

maximum aerosol



penetration through the untreated, 1.0wt%,
1.5wt% and 2.5wt% chitosan-pretreated filters
were around 82%, 65%, 63%, and 57%. The
electric field measured by an electrofieldmeter
of the chitosan-pretreated filter was larger
than that of untreated filter obviously. These
findings imply that pretreatment with chitosan
made the filters charged. The most penetration
particle size (MPPS) of aerosols shifted from
0.3 wm to 0.12 um after coating chitosan on
the filter. Additionally, aerosol penetrations
through the chitosan-pretreated filters raised
with the face velocity. Chitosan-pretreated
filter performed better against solid aerosol
than against liquid aerosol. RH has no effect
on penetration through the chitosan-pretreated
filters. The results of the study show that
pretreatment with chitosan decreases the
aerosol penetration through the filter and
provides a good reference to develop a new
aerosol control technology for air filtration.

Keywords: Electret filter, Filtration, Aerosol,

Chitosan, Penetration
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1. Compressed Dry Air; 2. Air Supply System; 3. Diffusion
Dryer; 4. HEPA; 5. High-Volt Power Supply (-); 6. DMA;
7. Exhaust Air; 8. Kr85; 9. Collison Atomizer; 10.
Saturator; 11. CPC; 12 Aerosol Electrometer; 13. Pressure
Gage; 14. PC; 15. Filter Holder; 16. Flow Meter

Figure 1. Diagram of the experimental system.
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Figure 2. Aerosol penetration through the
uncharged filter at face velocity of 0.1 m/s.

A0 ¢ 4 T 2 NaCl fiok e

A m/s T o plEERF a,if.é%a‘iﬂ%

Fo B RS HT AT &S
Poog ok 2. 7 5 924 5T%-82%

Bobt 2 F85p e 03um: 235

2. ARV AEAHLTSS

100

90 |- O 1.0% chitosan pretreated filter
< 1.5% chitosan pretreated filter

80 |- A 2.5% chitosan pretreated filter
® 70r
s
£ 60 A
£
e s50p
i
~
E 40 -
8
S 80
<

20 -

10

0 .

0.01 0.1 1

Aerosol Size (um)
Figure 3. Penetration through the filters
pretreated by different chitosan concentrations
(1.0wt%, 1.5wt%, and 2.5wt% )at face velocity
of 0.1 m/s.
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Figure 4. Penetration through the 1.5wt%
chitosan pretreated filter against NaCl and
DOP aerosols at face velocity of 0.1 m/s.
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Figure 5. Penetration through 1.5wt%

chitosan pretreated filter at different face
velocity (0.05 and 0.1 m/s).
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