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2 9k Chitosan} Pebax[poly(ether-block-amide)2] mass ratioS 1 : 1, 1:2, 1 :10, 1 : 3022 3} Chitosan/Pebax &
g S Az AT AEe 4 6 keflem® 3hollA 35, 45, 65°CE =5 22)3te] 718%91 L, Chitosan/Pebax

53 2ol ek No9F CO,9| 71A1 T3k =9k HEYZ(COMN,) 5= EABIAT. No9 CO,9| F347] 400l thsl] Chitosan©ll 7}l
A= Pebax?] o] Z7HEFE N9 CO9 7R EE 25 716kt A Z(CO,/N,)= Chitosan/Pebax £-3 hof| A]
6.9~44.39] & 7HAH, Pebax® FHFol S7VFE i 2R HEE 23S BYth

Abstract: Chitosan/Pebax composite membranes were prepared with 1 : 1, 1 : 2, 1 : 10, 1 : 30 mass ratio of pebax and
chitosan. Gas permeation test were carried out under pressure 6 kgflcm?, 35, 45°C and 65°C at different temperatures. The
gas permeability and selectivity (CO/N,) of N, and CO, for the Chitosan/Pebax composite membranes were investigated. As
the amount of Pebax added to chitosan was increased the gas permeability of both N, and CO, increased. The selectivity
(CO/Ny) was 6.9~44.3 in the Chitosan/Pebax composite membranes. With the increase of contents of Pebax and the de-
crease of temperature, the selectivity (CO,/N,) increased.
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Aol Azt B oS viEsle] o 7pA] EAE 2 ol& /s flste A i HEo] &
< oplEta = Af 7o g 3 nEA= Wi de, ZEkzn 1 5 OddE A7 ol oA itk
AETZ g0 R 23 7IkE FF de o]&HUt 53] Bl WL nlEs|A e BE el i
Jeuy mESi = Qs ] & FAHCE T Ztete] BHle o Xgd 4 ok HlEsAY &
HA B ZeAgo Ud AFEA Q77 243 & A2 poly(vinyl acetate), poly(methyl methacrylate),
FEH 3 9tk o]d Chitosan& Eoju} EGF &9 nAE poly(vinyl phenol) o] %3, EajA wEAZE PCL,
o &l 7B 2 4 Q= ARA 18 2R PLA, cellulose ester 5| AM&-=O] AF= 3 JTi1-3].
onde] Anzw BAeolehs BAG Awstn 53 AR TANIA oASBAE AR £ U
ol Aol H8% AUOE ABEH 4 Q= AP 1 PHA[poly(hydroxy  alkanoate)]t  PLA[poly(lactide)]el
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Fig. 1. Structure of (a) Chitosan (b) Pebax[poly(ether-

block-amide)]. PA is a polyamide block and PE is a poly-
ether block.
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2.7. ME L Ak

Ao AFE-3F Chitosan (deacetylated chitin, degree
of deacetylation 75%, *&A& ~50,000 daltons)Z}
acetic acid:= Aldrich’HU.S.A) EFEFS A&,
Sodium hydroxide= Dae Jung Chemical (54H2] =5
97.0% ©]’42] extra puredt pallet FEIE AHE3HATH
FEAE Y] A B2 = &FAAE A A
T2 AHE3IATE Pebax 1657 (ether block 60%)S
ArkemarH(EZH )9 pellet FENE AHE3HA T Pebax
16575 &3lA171=H AH8-E £l ethanol (C,HsOH)
< dgsh(=T4he &5 95.0%5 TYste ARSIt
AR FIIAIE N, CO0laL 99.99% =55 ZH=th
Fig. 12 Chitosan¥} Pebax2] +Z& UERH Zlolt},

2.2. Chitosan/Pebax =& 29| M=
2.2.1. Chitosan =t 2} =

Chitosan 2 goll 2 v/v%9] acetic acid &8 713}
of 20417 ;R o] &4 15 g& AA 85 cmd
petri dishel ¥ A4 AZAZ F 0.1 M9
NaOH 30 mLZ petri disholl Z7}ska & 3082 &<k
AAAY, FFTE e FE8] AT O 9F 30
B Fok WA F petri disholl A =S wlojya, A
24 HAEAZI

2.2.2. Chitosan/Pebax =& o M=

E3} 9 Chitosan¥} Pebax 2] mass ratio’} 1 : 1, 1 : 2,
1:10, 1: 3022 Chitosan®l] tg Pebax®] o] 3
2k F7VtEE Al 23k

A Chitosan 2 goll 2 v/v%9] acetic acid &%
7ksked 20A1F Wkt g2 F2k2239 Chitosanoll
gk e vlES 25t A2 PebaxE ¥ HO/
EtOH 898 715t 10417 wRksit), 7+ &
gstod 2447F wwkstar o] 894 15 g5 AA
9] petri disholl il A-ol|A 31 A2AZITE 40°C
AF QEA o] HEAZ T petri dishol|lA =&

wojaley.

2.3. 24717]

FT-IR £4-& BruckerAHEY) Vertex 702 ©] &3}
film AEIZ 400~4,000 cm™ WM AP, &
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A2 SepraTek H=4h) VPA-6012 =735 T
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65°Ce] == st 2o WE N9 CO9
A FHREe} AEE(COMN,) S EAS ARSI 7]
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IM, & FHFA, d4EFAE dof AFHoE A4t
o] doizlth. F4E 71A7F FHste 9o fFaude
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1 dVi
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Fig. 2. FT-IR spectra of (a) Chitosan and (b) Chitosan/
Pebax composite membranes.
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Fig. 3. TGA curves of Chitosan and Chitosan/Pebax com-
posites at a constant heating rate of 10 °C/min. (a) Pebax
b)Ch:P=1:1()Ch:P=1:2(d)Ch:P=1:10
() Ch : P =1 : 30 (f) Chitosan.
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, (b)~(e)= Chitosan/Pebax, (f)= Chitosan®] TGA
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9he 258°C, Ch : P =1 :2 53 2+ 270°C, Ch : P
=1:10 5§ ¥ 322°C, Ch : P = 1: 30 B3 2h&
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Table 1. Thermal Decomposition Temperature of Chitosan/
Pebax Membranes

Sample Ts (°C) Tso (°C)

Chitosan 85 335
Ch:P=1:1 258 415
Ch:P=1:2 270 420
Ch:P=1:10 322 422
Ch:P=1:30 357 423

Pebax 373 428

Ts, Tso : Degradation temperature of 5% and 50% weight loss.
A 255 7HA & Pebax WY Hlolth

3.2. & o J|H T M

Chitosan/Pebax E3F 22| N,¢} CO,o gt 7|A &
I A4S dotry] 9t B3 A o] E3 uhs P
23}l 6 kgflem® T} 30, 45, 65°C] SE=ZA0A 714
F3 A9S skt

Fig. 4(a)¢} (b)= <SHE Chitosan/Pebax 23t 1+
Pebax o] mE N,oF CO0l tig 7AIFAES
Eld Zlo|t} Fig. 404 XMW Chitosano 7}8I|A]+=
Pebax o]l F7HETE N9k CO9 7IAIFHE7}
25 37k A 0% 4 ok ©]= Chitosandl]
Pebax?] ko] @olx|W Chitosane] AHH5-3)7} X2}
7Vt O A 7ARRET SV AoE A
t}. Chitosan®l| Pebax’} 7}l A] Pebax® rigidgt
polyamide -2 Chitosan®] ZEg AH&E9 A%S
Wafste] ARA AbE Aol AgE SV,
Pebax®] F-E2& rubberyd F-E-2 L84} AFE
e FINA A= 184 W AFHaE ST
<H 71o48taL o] QI3 ¥ @2 7|AVE FaEE)
P + A8 YZAH R

J2ja B3 "gellA AAH] ZAREHRE #ho]l N,
Bt COyt H 2 &2 Zt=th F 7149 kinetic di-
ameter= N9} CO7F 242} 3.64, 3.3 A o2 Eejut
AN ZAe] ke Z1A &2 A7)eF 9 FETE
HEEo] Aok EI N9 CO9 YAREE 72
126.2 K3} 304.2 K& CO= 54 71Alo]t} o]&g
443} BEo] Chitosan®] 7% ol hydroxyl L&}
amine 1F°] EAst A 7]AQ CO,2He| %18}
o7 g =7} =715t N,Et} kinetic diameter’} 2}
o} o] CO, 7IAFHAE 7t 93 & 2= A
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Fig. 4. Permeability of Chitosan/Pebax membrane as a
function of Pebax contents.
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7.5 barrerol A 62 barrer®, 45 °ColA+= 10 barrerol A
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Chitosan Y ZHT} Ch: P =1:30 8% & 7 &
o)A Zbzk 83, 9.6, 9.98) ZAEHEI} FdE| o]
CO= NyETE A2 02 Pebaxe] 7l W
< ol wgtth

Fig. 5(@)% (b 2% W& N2 CO,9| 7IA T3
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Fig. 5. Temperature dependence of permeability through
Chitosan/Pebax composite membranes.
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Fig. 6. CO, Diffusivity of permeation gases in Chitosan/
Pebax membranes.
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Fig. 7. CO, Solubility of permeation gases in Chitosan/
Pebax membranes.
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Fig. 8. Ideal selectivity vs CO, permeability in Chitosan/
Pebax membranes as a function of Pebax contents in com-
parison with the Robeson’s upper bound.
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