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Abstract: PEG(poly(ethylene glycol)) acrylate/PPG(poly(propylene glycol)) acrylate (PEG/PPG) was prepared using UV
induced photopolymerization method to investigate gas permeation properties of the membrane. The effect of PPG content
on the solubility, diffusivity, and permeability of CO;, Oz, and N, in PEG/PPG membrane is reported at 25°C and 35°C.
PEG/PPG (9:1) membrane exhibits CO, permeability coefficient of 28.9 barrer and CO»/N; pure gas selectivity of 57.9 at
25°C. Permeability coefficient of increased with increasing with PPG content in the membrane. PEG/PPG (5:5) membrane
shows CO; permeability coefficient of 78.9 barrer and CO»/N; pure gas selectivity of 33.2 at 25°C.

Keywords: poly(ethyleneglycol)diacrylate, poly(propylene glycol)diacrylate, gas permeation, Photo polymerization
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Fig. 2. Schematic diagram for gas permeation apparatus (GPA-2001).
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Fig. 3. Effect of PPG contents on gas permeability (a) 25°C, (b) 35°C.
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Fig. 6. Ideal gas selectivity of CO,, Oz, N; gases through PPG/PEG membranes (a) diffusion selectivity, (b) solution

selectivity.

Table 1. Gas Permeation Properties of PEG/PPG Membranes at 25°C

PEG/PPG PN: PO; PCO; PO,/PN2 PCO,/PN;
9 :1 0.50 1.73 28.93 3.46 57.86
8:1 0.54 1.78 30.45 3.42 56.39
7:3 0.61 2.09 33.47 3.42 54.87
6:4 0.73 2.43 38.59 3.33 52.86
5:5 0.78 2.58 40.41 3.18 51.81
Unit = | Barrer = 10" ¢m’ (STP)cm/cm: s cmHg
Table 2. Gas Permeation Properties of PEG/PPG Membranes at 35°C
PEG/PPG PN» PO, PCO, PO»/PN; PCO,/PN;
9:1 0.94 3.06 45.46 3.25 48.21
8:1 1.05 3.12 50.28 2.98 48.01
7:3 1.31 3.72 60.91 2.83 46.39
6:4 2.15 4.46 76.06 2.07 35.38
5:5 2.38 4.71 78.91 1.98 33.21
Unit = 1 Barrer = 10" ¢m’ (STP)cm/cm: s cmHg

Table 3. Diffusion Coefficient and Diffusion Selectivity of CO,, Oz, N> Gases through PEg/PPG Membranes at 25°C

PEG/PPG DN; DO, DCQO, DO,/D; DCO2/DN,
9:1 1.75 1.69 1.52 0.96 0.87
8§:1 1.77 1.70 1.54 0.96 0.87
7:3 1.87 1.79 1.59 0.95 0.85
6:4 2.04 1.95 1.71 0.95 0.84
5:5 2.12 2.01 1.73 0.94 0.82
Unit = 107em/s
3.3. FUNTI 259 A el A 2 Aok odd 2exe e
Fig. 3014 Bz =o] ol2igleiie) Erge 2 YurAQl AR ue] Qo Laiwe] 7aet 74
27t 25°Co N 35°CR gEbbaA bk 39 $Ee) 742 hHeE ARE Usl: AAY
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Table 4. Solubility and Solubility Selectivity of CO,, O, Ny Gases Through PEg/PPG Membranes at 25°C

PEG/PPG SN SO, SCO, SO/SN, SCO»/SN;
9:1 0.29 1.02 19.03 3.52 66.54
8:1 0.30 1.04 19.77 3.46 65.91
7:3 0.33 1.17 21.05 3.57 63.79
6:4 0.36 1.25 22.57 3.47 63.12
5:5 0.37 1.28 23.36 ) 3.45 63.13

Unit = 10° em® (STPYem® cmHg

Table 5. Diffusion Coefficient and Diffusion Selectivity of CO,, O2, N> Gases through PEg/PPG Membranes at 35°C

PEG/PPG DN» DO» DCOs, DO,/DN, DCO,/DN;
9:1 4.97 4.92 4.52 0.98 0.91
8§ :1 5.31 5.12 4.72 0.96 0.89
7:3 5.72 5.53 4.98 0.96 0.87
6:4 6.27 5.95 5.33 0.94 0.85
5:5 6.58 6.21 5.36 0.94 0.81
Unit = 107 em’s

Table 6. Solubility and Solubility Selectivity of COs, O, Ny Gases through PEg/PPG Membranes at 35°C

PEG/PPG SNz SO, SCO, SO2/SN; SCO,/SN;
9:1 0.19 0.62 10.05 3.26 53.17
8§:1 0.20 0.61 10.64 3.15 53.79
7:3 0.23 0.67 12.24 291 53.66
6:4 0.34 0.75 14.27 2.21 41.97
5:5 0.36 0.76 14.72 2.11 40.78

Unit = 10° em’® (STPYem® emHg
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