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ABSTRACT

This study was directed at evaluating pore size of porous support by a modified gas permeation method. In this work a modified
gas permeation method means a method to measwre permeation flowrate in regime, which flows of fluid follow Hagen-Poiseiulle's
law, with control of entrance pressure. Its compatibility was examined through Reynolds numiber of fluid and the mean free path of
a gas molecule. Pore size of porous support was calculated with representative value that had been obtained from the variation of
flowrate according to time. Pore size, which was evaluated by this method, ranged from 30 um to 80 pim with mean value of 50 Lm.
It was confirmed that pore evaluated by a modified gas permeation method was the smallest part of continuous channel from the

comparison with a image analyzing method.
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Fig. 1. The schematic diagram of pore size calculation by gas
permeation method.
g FAAS SEFA WA e F 9ok 2

w, EE A2 (modjﬂed gas permeation rnethod)3
UGG Aol FHHES 2] Wi £ 7%
747 wjA &) Aol = 24%0 7Fs 8t wpA, 2 ﬂ:r“i’ﬂ
Me 7349 7|AFHEE o188 B |7 AxE o
34 AAA L 71F2718 BrFE e

2. 0] 2

21 ™ E I HE A
Fig. 1& 7|A%F#E2 o)-&s) 71&
o] sjgwolr}. 7|&] VA FAHL AJHe PQ— lef] 2
= "3 A A (wettable liquidyS A2 3, ARe) Gt
gl BE
M= o]

=]

2l AS HSAATI JFe] A8
A 3 i“ AR ZA Bo) AgEH,
o]-&-8t53tt.

71237 ARe 2 ()¢ Cantor 29& o831

rulmjzt&u

4rcos
AP, = HE0 M
0517]7‘1 APE F7e)] dgl 71ES A% e Bl WiE
19] telx, o LAl T ARAY FHZ, r&
“—;) RE@’Q@. 13] d= 7139 A& vERd i el
ZAA = 03 73 mN/met 10°72 Algsiien, ¢
9] AL AYAP, S 7FE A AJAP)TE T E
AP VHA ASAI A7 A7 T2 (A #4271
FA7 (A AP010N BFE3 = 71FENE ST (Fie. .
Fig. 2(a)y= 7189 7145l & 5 e AFA
ZRARJ}APYF FIFEHQRY BAE YehliE oz
ot}% HAe 717 Wy BE2 AN AXAS FAGF

o] @ A O

......
.y

AP AP
1.00
= - (c) (d)
£ 030 o
g 1
=20.60 =
£ 0w \
2 040 =
=9 J
e o
=020
&)
0.00 T T AP’

00 02 04 06 08 10
Entrance Pressure (x10° Pa)

Fig. 2, Relationship between permeation flowrate and mea
sured differential pressure at (a,b) conventional and (d)
modified gas permeation method. (c) ratio of measured
differential pressure and permeation flowrate according
to entrance pressure in porous support. Applied condi
tions s as follows; (a~ c¢) various and (d) constant entrance
pressure.
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Fig. 3. A schematic diagram for evaluating pore size of porous
support.



Fig. 4@)% by o34 AAAL 71F7ZE SEM
(Scanning Electron Microscopy) S F3l 2 ApR©

AT HrRlual S 713 Bake] A A¥e] s
2 & F7F ATk $H, ARA R 2Asks 73]
H7AWse] mE Z+ Adu fA2] Reynolds number ZHe
At A 2 3he 210080 &) BrlEgew, e

FE A §59%90] 2RUL ¢ 5 ATk =S, 47
H 4 ()% ol8sid Al BEAGBEE AN At
=23

168 um= AHEHAOH, o] ghe H7kR o AH

o 7P A 7)FET 2 ghos vehgrl wEiA ¢
Aol HlFo] & o, b XA A @ AR A
& §F FarEe] 35S 449 22 Hagen-Poiseiulle
z2do] wgg & & ATk
_ T diAP,
4= 128t ax *)

A7IM, di= WA 71Ee) A7, Apyaxs A o
T, we 712 PR E Jepd). o= R A
o] FHEE duisiy, B APME 2 e 18 A

stk Y

4.2 E- R SR EE Alo]o] ZHA|

2 @A A" g3 AXAY AL Fig. 40)ol
UehtRo] Alds) Ado] d2E 3319 PEzE 7R
ok w2 5738 WR NFTRE A 9 oA
AR A 2get melle] 7Eo] Hast) Fig Sa)el (b=
O ARAY YR F2E 9esie 2dEein)h ohERA
AAA L] Y Ao Fig. 59t o] 3 Weko = BE
Al Ag @do] #FslA BExgd, A7k e 2ag

-

O AAle) 71Ea) sk 571

pore window

Strut Pore body
) (b)

Fig. 5. Two models of continuous pore structure; (a) 1-
directional flow model and (b) 2-dimensional model of
3-directional flow.

o (@ o | (b)

Qtolal

(03] (— —

(@ R
-1

.
1
.

t Lt
Ly th
Fig. 6. Variation of permeation flowrate according to tine. (a)

ideal and (b) real.

%ol WEle Fig. 6(a)9)t 7o) BT 904 7177t &
el HMe= JeidT. g Qe WA ALzl
A " FRFFo|H, & WA FLRige) shEid
Faf-#o] dAsA= HFA|7ko|t). 19, Fig. 5(b)= &£
ATA 7S oA RAA RS 3R 7FERE 2
Aoz uehd Zlolth. Fig 5(a)9t o] BE z7e] o]
FRolE, Ed AXAL WRALE s A7k uf
< FAfrEe] HElE Fig 6(a)9t 2+ FEE RojA B
oz, A XAR L) A A7) mE R
HER= Fig. 60y}t 7o) BlAg A Aeke Bor) wala,
dejol A FM 2 Afde Z2E fEo YIXE A3}
o 5

€ Zol ARAY 7ZrEE Hriak] 9}

o 2 43 QE 27 HEAZS T A7ede =
L A8, 1% Quu® TN AXA WP Ag

o

AT YR B0l mE WAL 79 A2 Sl
#g Uehdth 1,2 71E0E A3e)s 484 swe
£ 713Rrt 8 71%0] RS, $5¢ anr) B /]E
S 2ol Sld Bo] E ARAY TR 244 o
o ved Pre e,

A 38 A A 6.3(2001)



572 )7 -

9500Pn  $500Pa  7500R2

Permeation Flowrate (cnr’/sec)
L

A500Pa

0 L] I L) l L] —l T h T l L
0 200 400 600 800 1000 1200
Time (sec)
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