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Fabrication of hydrophlllc organic membranefilter and aerosol filtration
per formance through membranefilter 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
Polyacrylonitrile  (PAN) membrane filters
were applied to investigate the filtration
efficiency  of
Polydisperse aerosols were generated from a

aerosols in  this  work.
Collison Atomizer. Then, the polydisperse
aerosol was electrically classified using a
Differential  Mobility Anayzer to obtain
monodisperse aerosol. A condensation particle
counter measured the upstreem 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 10% and 15% PAN
membrane filters were around 13% and 7%.
Results indicate that penetration through PAN
membrane filters fell as the concentration-
casting solution increased, because the pore
size of the PSF membrane filters declines as



the concentration of the casting solution rises.
The most penetrating size of the PAN
membrane filters was around 0.05 pm.
Moreover, the penetration of solid

aerosols through PAN membrane filters
exceeds that of liquid aerosols. Penetration
through the PAN membrane filters increases
obviously with the face velocity when aerosol
smaller than 0.21 pm. When aerosol larger
than 0.3 pm, the variations of penetration
through the PAN membrane filters become
smaller at different face velocity. The relative
humidity does not influence the performance
of the PAN membrane filters.
=~ W3

At P TR K ipg AL q
ERBEIAEZET e gAY AP E
B~ ARRIE S RFELE TS o AT F
FEZ G F T Mol a R T SR
B p R R SR T LG A
R4 B en B o 2N kR I w0 B
T R ey R AR AR S R
k2 “fﬂfﬁ‘* A m mﬁ& SR R
/T AR TS SV SEERES Y I
&#ojﬂ*%ék+hﬁﬁﬁﬂ$W$%
203V 0 E R E Bk R B 7o ehd
f AT AP EREFENTRIESTF
A RFEUTRF P2 S e
T%%A%@f%ﬁﬁﬁﬁ

F E R n‘b

)
“ -

R
FoHF A
ol e

% 93
P AT F 2

T~ P3P0

S
it
o+

2 P LB AP e
1. 953 f—r‘@ilt‘,}?\ﬁ TF -
Bt > 25 R 4 R T 2
RO F SR -

-

-

2. A RAG AN § R AR (B
B AR) 2 B RS 2 vt o
3. HFHRBREHER FEHEY R ER

PR B2 9,3
4. LA R ITIEET (%\\i&i > AP ¥
BRR)E R 2§ BBt e

I~ TR

R RE > AV A 2 A 7
;¢ — &_Nuclepore &% > bR sl ik @ %
(polycarbonate pore filter) » # £ 5 - & 7|T
FH-G g2 P g ¥ - AR EE G 7
DRt N IRA S i 2

@H 2%%%§“F’Bwpwﬁﬁ
LA RS 8 A
L) ’?sr;),ﬁ,s'x’*f Kol ok g T ARE
- A A EE RS T[]
RSl SR R A RERY S R U
Tt 5P A S EHEE - iine T2
Nuclepore & 55E 73834 o A WS 2 8
Jreic A3 =m0 Spurny et al.[2]4-% 5 pm
2 R FL B eﬁmﬁ(NucIepore W) ko b
i# 5 5oomisec TR F RE BAERF
ey o B¢

43

Ef AiE s 0.05um 5 H
B b 5 ST - Spurny et al.[3]4F 3 E R
2 Bt SF RED BT HIOAH 2
Bl b 22 8 o e B4
Montassier et a. [4]R]i# * = #& Nuclepore
EORAE (TS F W Bk cht
To% %4 MF Eatpt g T2
BT TS 0 Bl £ TR B2tk
EAUAR

ME[S]R 447 5
e 7 RAMER S Rfo e E g 2 R AR
BBz B e E e T 4§ (PST)H 8
2 p R R R R
P SEF M RS HAEE
Mok R 7 3% o Larbotetd. [6] R &1
THELEECARE R F R E] > B

IR EE LS



ERRIE A B S = R R BT
Wipred o & B b A e N5 R TR 1L
NaCl % DOP #gik 2z ;kg;A &, F 5@ LB

< BT H ST 4 17 HEPA & ULPA Jg

R g FA[THFE G 83 4 F BAE
Wl 2 F BB I B % BT R
B A ENCEY SO F B % i 99%2 i
Jarck oom poR 2 R AT R R ¢ AR
s,g}:{; % ex 3] o
IR EFREA AL FAFE
F#‘ti&éﬁ P A EE G ERA R s dpat
o R RRE RS > T REE R A
st I QR PG g AT A g
7 opxE g o R Y (Polyacrylonitrile)id
Frokglivdman 8- pg £ Ry £
Mo Be @ AR g2 f WiEp @l
T P2 b~ R PR AR F o d R
FUHT AR ET ALREE F R
BRZEF R 0 C S Abap sl s i KR
MEBEHEEBLLEEANTEEFEZ
FERPFHEIE S A AL 2
#iéé B 2 BARfE s Fpt AR F RE R
HEETEATRF ﬁ%%ji‘??'\ﬁ ﬁ“i Z
FUREND BTG T3 R Lu#fifl’ @
TeEFRE D F A SR “&-/@’H I

wF B2

%

=,

=S EI;’L‘ -
1 WREH

WA - AP AR ALS 0 P g
i POk e oo K E - R
»z % (Single-Fiber Efficiency) it % & & /&
M2 dF e F[8] o B AT 2 BT Ap
For@gmsedd o PIRE - Rt
Brlz okl - R BAEY o
Mol ot o TG H - g [8] - 4 gp
- T EROTE I FE T REE - R

b

Fa

md; (1-a)InP
E == 77 1
z 4La (1)

He
s ¢ Tota single fiber efficiency
dr : Mean fiber diameter
a * Filter packing fraction
L : Filter thickness
P : Penetration

AT ATt

/E],’H’ @lﬁﬁﬁﬁt o ’?
R 2 ok B a1

LSV AN R
R CE

1. #Hc#s4] ¢ 2 =tk (submicrometer)
Mok g s P A2 bigd e 5 WA &G
AR Fo Rt & e 4 E IUF pOIR
HREL R B o

2. =& A% (inertiadl impaction
deposition) : st 41 1 & 3 4 20§ Bk
R DRI T Mo

3. E#E#PZ & & (direct interception and
seving) : dp § BHAEEF F i Ee
PR gt 4 2 T ’f‘“,,’,‘%ﬁl\
woiEd E Ik 2 F B R R

11&@ o

"% (gravitational settling) :
% % B aﬁﬁﬁ<+c%,éik
v ‘¢r_ﬁ"=’; ’T}f'_’; V% 2 ?:}qrﬂ)fp

T R o=k MW
2 &2
Oé’\:

“
1a

£ &3

ik H % &
n3—/)§, 7 * 3

¥
E‘J* n'" I’!ﬁ &~
S
3
—
e
|

(D). Mok Fd BEAE Ak 8 Wk 15 5
AT RALRFE N FF R
@t ¥R 4 4 (Coulombic force) it *
2 ¢ o

(2. Mok F TR A6 0 A



% 4% (7% 4 (Dipolar force)sx 51 2_ #& -
2. pHEE

B E et 2 Wi R RS
R SERE RN i A N e
#.% *r NMP(Nmethyl2pyrrolidinone) » 14 fiz
FAREBV 2R A BAEERK
T HIR T ERNME BY AT ¢ L PF
om0l 7 Sl HF 1 E R
R 0 xe i;aEI??F'&u:IZh NMP
;1#1‘; DR BT W RE o A

L AR BRE T 2 F R 2
WirtF 2 A3 > wiE 2 A Ak A (10%2
15%) #1fie B 2 Em i e 7R B o

3. FUMMRE A AR

Bl- 5 AFT2ZRRE AR A7 Y
A wliEP~a % (NaCl) £ jF (DOP) i
BIEF B R EF Bod 2 A1 F 2 Ghep

7% ® (Collison Atomizer, Model 3076, TSI
Inc) #rA& 2 » B¥ B3 it S iRif o A&
4RI F AR e 2 153~ — FHATS
FOHEE R ORA S FET AR RS
Emia’ AR F ORRR R ERTEF RS

fs s oo B4 DMA ( Differential
MobllltyAnaIyzer, Model 3080, TSI Inc)#- %
PSS G AN L H - A o DMA &
A& RE2 £ 4% T H R (Electrica
Mobility )» 2 ] * “b 30 A £ET BRIT4 40
FRIE > ¥ 2 % DMA ¢h IR 428 B )
- FERRE > BEr DMA 2 5 RS o i
F e e MH - it e A4 2 SR T
woF B~ - Kr-86 T ¢ o F
( Neutralizer, Model 3077, TSl Inc) > i¢ 5 *%
Mofes 5 ¢ 1 T 2§ AR MR LR
%_?.iegkﬁﬁﬁxéf—%_ el F BT R
( Aerosol Electrometer, Model 3068A, TSI
InC) MAEzumBRFYEZ F BT s P

3*/%7

S
@H

ACEl
o0 —

16
10
16 y
—1
13
L
[ ]
Q5
u' 15
7 11

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 M eter
Figure 1. Diagram of the experimental system.
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Figure 2. Penetration through the different
concentration Polyacrylonitrile (10% and
15%) membrane filters at face velocity of 0.1
nvs.
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Figure 3. Penetration through the 10

Polyacrylonitrile membrane filter against
NaCl and DOP aerosols at face velocity of 0.1
nvs.
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Figure 4. Penetration through the 10
Polyacrylonitrile membrane filter at different
face velocity (0.05 and 0.1 m/s).
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Polyacrylonitrile membrane filter at different
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