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ABSTRACT

In this study, poly(ethylene glycol) dimethacrylate (PEGDMA) was grafted into
polysulfone (PSf) to prepare the PSf-g-PEGDMA membranes by UV-induced graft
polymerization. These membranes were applied to carbon dioxide separation process.
Thermogravimertic analysis (TGA) and differential scanning calorimetry (DSC) were used to
analyze the thermal properties of membranes. Instron was used to measure the mechanical
properties of membranes. Fourier transform infrared (FTIR) spectroscopy was used to
characterize the chemical structures of membranes. From the results of experiments,
incorporating ether groups into PSf membrane decreased its thermal and mechanical properties,

however, improved the CO, permeability coefficient and CO,/N, selectivity simultaneously.
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Figure 1. FTIR spectra of (a) PSf and (b) PSf-g-PEGDMA.
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Figure 2. TGA curves of (a) PSf, (b) PEGDMA, and (c) PSf-g-PEGDMA. (Heating rate:

10°C/min, under nitrogen atmosphere)
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Figure 3. DSC curves of (a) PSf and (b) PSf-g-PEGDMA.. (Heating rate: 20°C/min)

Fl* gacd 4 W AR Rk BRE S RET 0 % k4 Tablel #77 - &
PSf &5t i > PST-g-PEGDMA & %5 2 i chf < 7% #ic(Young’s modulus) £ 5% 5 &
(tensile strength) » @ 3 $&.% 7 £ 5 (elongation) o H F]2 & PSf § 4 3 i 4ddedc ] $cen

PSf-g-PEGDMA > i¢ E3enfd B d A %~ 1 &7 TR o

Table 1. Mechanical properties of PSf and PSf-g-PEGDMA membranes.

Membranes Young’s modulus Tensile strength Elongation
(MPa) (MPa) (%)
PSf 955 47.3 0.7

PSf-g-PEGDMA 5.0 15.7 12.5
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Table 2. CO,/N, separation performance of PSf and PSf-g-PEGDMA membranes at 35°C, 2 atm.

Membranes Pcoz P2 0LCO2/N2
(Barrer) (Barrer)
PSf 4.3 0.2 26.7
PSf-g-PEGDMA 10.2 0.3 36.1
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Table 3. Comparison of CO,/N, separation performance in this study and in the literature.

Membranes Pcoz Pn2 0LCO2/N2 References
(Barrer) (Barrer)
PSf-g-PEGDMA 10.2 0.3 36.1 This study
6FDA-TMPD+9wt% BP 21 1.2 17.5 Matsui et al.,
1998
PMP+3wt% BAA 4920 460 10.7 Shao et al.,
(UV Cross-linking) 2008
PMP+3wt% HFBAA 4320 390 11.1
(UV Cross-linking)
PEGDA 53 0.88 61 Kwisnek et
al., 2011
PEGDA+2TE 77 1.35 57
PEGDA+2T 66 1.11 59
PEGDA+3T 49 0.81 61
PEGDA+4T 49 0.88 56
PEGDA+3TI 52 0.94 55
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