Polymer (Korea), Vol. 32, No. 6, pp 593—597, 2008

HH7I7}*E-=.'-E1 O|ASIEIS Z2E2|E 8t SB 0|F
EZSEN/EcHLEY SA0|E SHIE J|HE22
Hed . gy’
Fdsta et ad ey
(2008'd 8¢ 9 <=, 2008 99 129 =7, 2008 9¢¥ 16¥ =)

Gas Separation Membranes Prepared from Polystyrene-block-Polybutadiene/
Poly(phenylene oxide) Blends for Carbon Dioxide Separation from a Flue Gas

You Sun Jung and Chang Keun Kim'
School of Chemical Engineering and Materials Science, Chung—Ang University,
221 Heuksuk—dong, Dongjak —Gu, Seoul 156—756, Korea
(Received August 9, 2008, Revised September 12, 2008, Accepted September 16, 2008)

=E: w77kl F3E ol AElekAS Balsl] 938l polystyrene—block—polybutadiene (SB) ©]% B2

3|9} Zejede LAl E(PPO) BalE s e 74 Eejuke AF3igith SB/PPO 2ltoA] Zejxgd &
%ﬂr PPOE A3 #Huell @ae] Bal=E gAs3ick SB/PPO Eell=elA PPO &ko] Z71ste] 40~50
wit% WHeloA ZEREl]dl E52 d&AdoA] B or ZelAE 23 PPOR 739 A2 Blsy
oA Ao R o7t vERTh Hol7t wEE= BRE Zﬂoﬂﬁ Z2hay 71211 FE ghae) AEn St
FAEGIT B BT 50 wit% oVde] PPOE 2338 739 7114 237t ghrwo] Ash Ho ¢l oF 10
7197k ®iEgglo] et Faheel HEnE Zh= V1A v‘i—ﬂ‘%’ Az} 7Fssigiet.

Abstract: To separate carbon dioxide from a flue gas, membranes for gas separation was fabricated

from polystyrene—A—polybutadiene (SB) diblock copolymer blends with poly (phenylene oxide), PPO. SB

diblock copolymer formed miscible blends with PPO in the experimental range (lower than or equal to
70 wt% PPO). When the blend contained PPO whose composition is in the range of 40—50 wt%, the
discontinuous phase of polybutadiene block in SB diblock copolymer, was changed to discrete phase, while
polystyrene blocks containing PPO was changed to the continuous phase. A sudden decrease of the gas

permeability and a sudden increase of the gas selectivity was observed at these blend composi—

tions. A gas separation membranes having excellent mechanical properties and exhibiting advantages

in gas permeability and selectivity could be fabricated from blends containing more than 50 wt% PPO.

Keywords: polystyrene—block—polybutadiene, poly (phenylene oxide), blend, gas separation membrane,

carbon dioxide separation.
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M. 798 w2 S5 B3 wAe] 47} 22600 g/mole,
34000 g/mole$! PPO+= General Electric Co.ollA &35k
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(PPO &% : 70 wt% ©l3p oM shte] felxdol&es 2= o
ko] BAIEZ A3t Figure 20 S04 PPO o] &
71wk UeEh s REEA] Haks YeRSIT) Figure 2()
el A} o] SB o]F E5 FEAlM 2EW EE52 A
9 52 3 Fo] Trele, FEQl B85 ASs sk

Ut ER1= Yo PPO e=k& S7HA7 SB/PPO=80/20 %439

(c)

Ed=oM= "1 PPO7F 2B E53) 3Esle], A9y e
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Figure 1. DSC thermograms of SB diblock copolymer, PPO,
and SB/PPO blends. (a) SB diblock copolymer, (b) SB/PPO=
20/80, (c) SB/PPO=50/50, and (d) PPO.

(d)

Figure 2. Optical micrographs of SB diblock copolymer and SB/ PPO blends observed with TEM. (a) SB diblock copolymer, (b)

SB/PPO=280/20, (c) SB/PPO=60/40, and (d) SB/PPO=40/60.
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Figure 3. Changes in the carbon dioxide permeability coefficients
as a function of PPO content in SB/PPO blend.
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Figure 4. Changes in the permeability coefficients of the oxygen
and nitrogen as a function of PPO content in SB/PPO blend.
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Figure 5. Changes in the carbon dioxide/nitrogen selectivity
with PPO content in SB/PPO blend.
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Figure 6. Changes in the oxygen/nitrogen selectivity with PPO
content in SB/PPO blend.
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Figure 7. Changes in the permeability coefficient as a function
of operating pressure. Note that membranes were prepared by
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Figure 8. Changes in the permeability coefficient as a function
of operating pressure. Note that membranes were prepared by
using SB/PPO=60/40 blend.
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