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Abstract : Gas permeation studies on poly(urethane-g-propylene sulfide) membranes with
various propylene sulfide contents and their oxidized ones were investigated under various
conditions, Graft copolymers were prepared by anionic polymerization. Polyurethane was
dissolved in dehydrated dimethyl formamide(DMF) and added sodim hydride under nitrogen
atmosphere at 0C. After the hydrogens of urethane bonds were substituted by sodium,
propylene sulfide was graft copolymerized. In order to adjust the grafted chain length,
the amount of propylene sulfide added was controlled. Permeability coefficients of graft
copolymer membranes for oxygen and nitrogen gases were 10%°-10® {em*(STP)em / em?
- sec - cmHgJorder and their selectivities were varied slightly. Graft copolymers were oxidized
by H,0,/ trifluoroacetic acid(TFA) solution at 25°¢C for 24 hours. It was revealed that

Z2|0f A11d A53 1987+ 109



AL - ol

permeabilities and selectivities of oxidized graft copolymer membranes increased somewhat

extent compared to other membranes. Permeability coefficients of oxidized membranes were

10 °-10 ® order and their selectivities were 2.0-5.6.
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Table 1. Sulfur Contents of Graft Copolymers
NaH Propylene sulfur
Sam- add, sulfide cont,
ple (mol / add. (wt %)
1g PU) (mol / 1gPU)
S-1 0.3x107 1.2x107° 2.8
S-2 0.3x107 3.6x10° 6.4
S-3 0.3x107 6.0%107° 6.5
NaH 3
O°C DMF
CH-‘,;CHCH;;
DMF ~
H,0, /TFA
B 3n 25°C
R: Polyester Segment
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Fig. 1 (a). Schematic diagram of gas permeation
apparatus,
G : pressure gauge
C : gas permeation cell
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Fig. 1(b). Cross-section of cell used gas permeability.

measarements,
a : membrane b : PTFE gasket
¢ : PE O-ring d : filter paper

e : porous S. S, disk
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Fig. 2. Infrared pectra of polyurethane and poly
(urethane-g-propylene sulfide).
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Fig. 3. NMR spectra of poly(urethane-g-propylene
sulfide) and oxidized one.
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Table 2. Mechanical Properties and® Oxygen Per-
meabilities of Graft Copolymer Membranes

Tensirle Elong- Po,x 10"
Mem- Modul i
odu us2 ation at ( em*(STP)em

brane (Kg/ cm?) break( %) cm? - sec - cmHg)
PU 403.6 465 1.6

S-1 3125 450 29

S-2 2706 500 431

S-3 2333 535 160.2

a) measured at 50T
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Fig.4. The effect of temperature on the gas permeabilities
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