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2 2k Cellulose acetate(CA) vlth 3, CA Egt 282 cellulose triacetate(CTA) H|tf Y2t 53 &5 o)At
Hus 3 e T3} 54 SPsel, TR LAY UY 9FE 24T 22T oldsULY ke &
R/ (CO/CH,=57.6/42.4)ll T& 3 SHE ZAshel, o8 4 7149 $3} 4222y ool 23st ujLaty
o 4P 25~125 psige] ¥ A2l H ¥tk CA Y3t CTA B¢ 53 7149 F3AFL CA el %31
A%t wgetalch CA o, CA 39t 223 CTA %¢ $8 &4 olgeiae] FHEEE 438go] F7heo]
Wk Frbeshelon, welel] siwte] ASole ARRsto] G257 %3 AAAE. Teht ERIIAG AS olabsiekzl
o rhast 23st 2 A AAET A €4 AAtE O FRATE wath 22 Felee TRyEe wz
¢ o, CTA =) Reldriel $34E7) CA o) gEuT £& 3¢ tehfgion], CA 3gehe] S3& w7} CA o
2uT ¥ ¢ Mtk 2o CTA oo A% JAA sk 6% Yot 23 & 7o A8 CA Biteto] 53}
SY2rsb 202 olusteias dske Felg o2 Agscin 44Eh

Abstract: The permeation characteristics were investigated for pure carbon dioxide and methane through asymmetric
cellulose acetate(CA) membrane, composite cellulose acetate membrane and asymmetric cellulose triacetate(CTA)
membrane. In particular, the effect of operating pressure on the permeation performance was examined. And the perme-
ation behavior for a mixture of carbon dioxide and methane (CO,/CH,=57.6/42.4) was also investigated and compared
to the characteristics obtained from pure gases. The experiments were run at the range of partial pressure from 25 to
125 psig, and room temperature. The permeation behaviors of the CA composite and CTA membrane were similiar to
those of the CA membrane. The permeation rates of pure carbon dioxide for CA, CA composite and CTA membrane
were increased slightly with an increase in upstream partial pressure, while in the case of pure methane they were inde-

pendent of upstream partial pressure. For a binary mixture of carbon dioxide and methane, abnormal permeation behav-
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tors were observed due to the plasticization of carbon dioxide and the competition effect of each gas. The separation fac-

tor and permeation rate for CTA membrane were found to be higher than those for CA membrane, but the mechanical

strength of CTA membrane was very poor. And the permeation rate for CA composite membrane was higher than that

for CA membrane. Consequently, it can be said that the CA composite membrane is a strong candidate for the separa-

tion of CH, and CO.,.
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Cellulose triacetate(CTA)= AEZ 9 A9 sfojz
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2 Agd ol4d AYAAE Fig. 13 2} ¢
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25~125psig M9l EstellA Fskgion, Fid
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AR AL (CO,/CH,=57.6/42.4v0l%) 2.2 E3 7]
AL AHgstgen, F3d 7)# e A& Porapak
QE 239 7|q=2elE2e3(GC 8A Shimatzu)
£ o]gste A 2uAEE €ES A
stgx, A Lxk 60CY). AHSLY =F o
A AR AeR f9] 71Ae 2AE galstglon,
vent/relief valved o|43le] <X =AHL FA54
o} 3 Ae 316 28 A 28 AH 44 A
(Cat. No. xx44 04700, Millipore Co. US.A.) & A4
dtgict. £33 AL ¢ F(inlet plate)s &7/ (out-
let plate) 2 FA=] 9low, 2o st T
F&g BAEy) A g g AARS 3R E A

1 ERIAS 53 54 A7 607

1. gas cylinder 6. on/off valve
2. niddle valve 7. residual gas stream
3. mixing chamber 8. permeation cell
4. sampling port 9. bubble flow meter
5. pressure gauge
Fig. 1. The experimental apparatus for permeability

measurement.

x&tgict, =3 A¢ inlet plates} = Alo]o| Viton
A2 0-8¢ 719 7IAY f&ES SRS #
4= A7t Fetes Ao FEEALS 13.8am’o|Hd
o},

2.2. Ba|gte| =
2.2.1. H|C§ &M cellulose acetate(CA) 22| A=

o A Zo] A}83F mEA= cellulse acetate(18,
095-5, Aldrich co., acetyl content 39.8%)°]m,
25wt% 9] CA TEAE o} A E(50wt%) 3 ZFolut
o|=(25wt%)l £aAI F, £49 J|ZE AAG
2, 40 S¢e AA] A 2447 T WAA
o sttt & Fuge A FeEFeel 1E
A gdg FYsa, BdA s A7) Ao
40z 5 7)1FolA 4oiE LA o)A F
g5 2 A A8 1~2T 8 A5 F2o |
Azt B B FAch ®=3 el gopsle A
Z 4o 93 AAS A5t 25T EelA 1
A7 ok e AAR %, 7139 271 =AY
$jslod 85°C 9 EolM 5E7F Azt =% o
Al 25C9 EelA AAstH e, 0~5C9 o3t
n-84ks E3 &0 738 (solvent exchange) & & %,
AFAZsHL. Azd =] FAs 90mm o,
SEM Atxle 2 HE &43F9 FA< 2.5mytt.

2.2.2. H|THRIA cellulose triacetate(CTA) 2o M=

gt Az AMLd TEAE cellulose triacetate

J. of Korean Ind. & Eng. Chemistry, Vol.7, No.4, 1996



608 A¥EE - PEL -2

(18,100-5, Aldrich co.)o]™, 9wt% & T E A&
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Fig. 2. The comparison of the permeation rates for
pure methane with methane in CO,/CH, mix-
ture through asymmetric CA membrane( x
107%em*(STP) /cm? sec cmHg).
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Fig. 3. The comparison of the permeation rates for
pure carbon dioxide with carbon dioxide in
CO,/CH, mixture through asymmetric CA
membrane( X 10~ em*(STP) /em? sec cmHg).
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Fig. 4. The effect of pressure on separation factors
for pure and mixed gas(CO,/CH,=57.6/42.4)
through asymmetric CA membrane.
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Fig. 5. The comparison of the permeation rates for
pure methane with methane in CO,/CH, mix-
ture through asymmetric CTA membrane( X
107 %m*(STP) /em? sec cmHg).

WAL wpAIPAR ERI)A A gty T
€ olstRAg 7hast a3 s ¢4 Higtrc
F& e vehdoh 2ejn Al ojats
B4 FAEEE et AY a32 8 £5 o
Astetz o] e e ghg Jehdigit). o] Aste
CA vty =e] Ao} wing o, 574 2 ¢
7|48 FIHEEst 2E CA vl Aetuct w2
£ vehigich o= CTA uitiAete] A% CA ¥
Aetel wla nEA} §AF ) R} Fako] A,
Ed 459 FA gron, 282 2L acetyl
Pl @2 7lxs &3t 2%F AR g ot
3 AYE 4 o

Z+ 71A9 FHAEERRE dojal o) Eelaxt
o} AR L AAE Fig. 7o) EA)8H%c}. o714 AA)
AR A A el CA vy 3ty
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O CO, in CO,/CH,(57.6/42.4) mixture
5L W Pure CO,
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Permeation Rate(P/L)
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Fig. 6. The comparison of the permeation rates for
pure carbon dioxide with carbon dioxide in
CO0,/CH, mixture through asymmetric CTA
membrane( X 10~ "em*(STP) /em? sec cmHg).
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Fig. 7. The effect of pressure on separation factors
for pure and mixed gas(CO,/CH,=57.6/42.4)
through asymmetric CTA membrane).
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43 7t AR gt EFFTIALANAY A=Y
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Fig. 8. The comparison of the permeation rates for
pure methane with methane in CO,/CH, mix-
ture through CA composite membrane( x 107#

em*(STP) /em? sec cmHg).

$&5d 9T o, CA sy FHsErcis
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@29 FHEEE vo) Ao e shAh de ¥
B&EeEs Bk E g deldiddd. ol delA=
AestaiRe] CTA ZExre} olatsiedaze] 7het
Azt 7]dste AHolzt £ 4 9

CA E3atel dhigh ¢fol w o] Zejalzis}
AX) Ee)Qate) WahE Fig 100 dehigich CA
Hl A ohR AR ol e dabe el whe
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ula] e ks deldiodch. CA B¢d9te) A4, 2
24% SANE 2753 CA sz uls) %
FEEE =3, s ¥ AE BRgEd,
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24 o $- 27 el 245 F271 CA wdgA
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2gl2 CA-CN A#|%9 #HF 7|Za7]: 0.22mEA
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Feed Pressure of CO,(psig)

Fig. 9. The comparison of the permeation rates for

pure carbon dioxide with carbon dioxide in
CO,/CH, mixture through CA composite
membrane( X 10~ "em*(STP) /cm? sec cmHg).
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4.2 &

£ AFelA Az CA witiAet, CTA vy Aet,
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< CA Egpgo] 714 & 3¢ vehliglen, o)4s
gao) FH4x g EEedxls CTA vgHuto] 7}
A Z3E Yehigith CA 33ige JAA 72est
& B9 oz}, 7 AxA APAMe] S4Elede
o, FH&E7} Fong o]idletsg oty Ry
o Hgstejel A4Eo =3 B3ate

E4e

Qe A7A A4z, 1996

10} A

Separation Factor, CO,/CH,

A Actual separation factor
A |deal separation factor

2 " 1 . 3 2 1 A 1 A 1 A 1

0 20 40 60 80 100 120

Feed Pressure of CO;(psig)
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