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APPENDIX

The experimental fluxes of nitrogen (N2) and carbon dioxide (CO2) of the
studied mixed matrix membranes are shown in Table Al-Table AL3,

Table AL Silicone rubber coated on polysulfone (SIL-PS)

Gas Times Fluxb Ave fluxc Pressurea Permeability” Std Devf Averages
no 15676 0006 0006 22  127E-06 1I13E-08 1.29E-06

15297 0.007 22 130E-06

155.16  0.006 22 1.28E-06

15468  0.006 22 129E-06

15442 0.006 22 1.29E-06
C02 1414 0071 0071 22 141E-05 6.09E-08 140E-05

1420 0.070 22 1.40E-05

1423 0.070 22 140E-05

1423 0070 22 1.40E-05

1409 00711 22 1A1E05
aTime to reach 1 ml (sec) Permeability of N2 1.29E-06
bFlux (ml/sec) Permeability of C02 ~ 1.40B-05
e Average flux (ml/sec) Selectivity of C02N2 10.92
dPressure (psi)

ePermeability (cmd(cmz-sec-cmHg)
f Standard Deviation of permeability
s Average permeability (cmd(cmz-sec-cmHg)



Table A2 10 wt% Polyethylene glycol/silicone rubber coated on polysulfone
(1OWt%PEG/SIL MMM)

Gas Time2 Fluxb Ave fluxc Pressured Permeabilitys Std Devf Averages
nz 46949 o002 o.002 40 2.33E-07  18E-09 2.32E-07

469 17 0.002 40 2.33E-07

466.27 0.002 40 2.35E-07

472.15  0.002 40 2.32E-07

476.25 0.002 40 2.30E-07
C02. 1307 0077 0074 40  837E06 17E-07 8.13E-06

136 0074 40 8.04E-06

1335 0,075 40 8.19E-06

1349 0.074 40 8.11E-06

1383 0.072 40 7.91E-06
aTime to reach 1 ml (sec) Permeability of N2 2.32E-07
bFlux (ml/sec) Permeability of C02  8.13E-06
cAverage flux (ml/sec) Selectivity of CO4N2 3496
dPressure (psi)

ePermeability (cmd/(cmz-sec-cmHg)
f Standard Deviation of permeability
s Average permeability (cmd/(cmzsec-cmHg)
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Table A3 20 wt% Polyethylene glycol/silicone rubber coated on polysulfone
(20Wt%PEG/SIL MMM)

Gas Times Fluxh Ave fluxc Pressures Permeabilitys Std Devf Averages
n2 8444 o002 o002 4 126E-07  5.13E-10 1.26E-07

850.14 o.0012 i} 1.26E-07

84065 o.0012 i} 1.27E-07

84459 o.0012 | 1.26E-07

84628 o0.0012 4 1.26E-07
CO2 1648 00607 00600 40 6.04E-06  7.50E-08 6.56E-06

1650 0.0606 40 6.63E-06

1685 0.0593 40 6.49E-06

1689  0.0592 40 6.48E-06

1667 0.0600 40 6.56E-06
aTime to reach 1 ml (Sec) Permeability 0f N2 1.26E-07
bFlux (ml/sec) Permeability of C02  6.56E-06
cAverage flux (mlfsec) Selectivity of C02N2 51.95
uPressure (psi)

ePermeability (cm4/(cm=-Sec-cmHg)
f Standard Deviation of permeability
sAverage permeability (cm4/(cmz-sec-cmHg)
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Table A4 30 wt% Polyethylene glycol/silicone rubber coated on polysulfone
(30Wt%PEG/SIL MMM)

Gas Times Fluxb Ave fluxc Pressured Permeabilitye Std Devf Averages
n2 123743 00008 00008 40  884E-08 3.74E-10 8.80E-08

1250.89 0.0008 40 8.75E-08

1240.25 0.0008 40 8.82E-08

1244.56 0.0008 40 8.79E-08

1239 87 0.0008 40  8.82E-08
C02 1772 00564 00565 40 617606 4.49E-08 6.19E-06

1785 0.056 40 6.13E-06

1763 0.0567 40 6.21E-06

17.70 0.0565 40 6.18E-06

1750 00571 40 6.25E-06
Time to reach 1 ml (sec) Permeability of N2 8.80E-08
bFlux (ml/sec) Permeability of C02 ~ 6.19E-06
cAverage flux (ml/sec) Selectivity of CO2N2 70.28
dPressure (psi)

ePermeability (cma/(cmz-sec-cmHg)
f Standard Deviation of permeability
gAverage permeability (cma(cma-sec-cmHg)
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Table A5 20 wt% Polyethylene glycol/silicone rubber coated on glycerol treated
polysulfone (20wt%PEG/SILgly-P MMM)

Gas Times Flux" Ave fluxe Pressures Permeabilitye Std Devf Averages
nz 822.76 o0.00122 o0.00120 40 133607  1.66E-09 L131E-07

833.24 o0.00120 40 1.31E-07

83192 o.00120 40 1.32E-07

851.21 0.00117 40 1.20E-07

828.712 0.00121 40 1.32E-07
C02> 1368 007310 007434 3 842E-06  1.66E-07 8.56E-06

1339 0.07468 3 8.60E-06

1341 0.07457 3 8.59E-06

1308 0.07645 3 8.80E-06

13.72 007289 3B 8.39E-06
aTime to reach 1ml (sec) Permeability of N2 1.31E-07
bFlux (ml/sec) Permeability of C02  8.56E-06
cAverage flux (mlfsec) Selectivity of C02N2 65.22
dPressure (psi)

ePermeability (cmd(cma-sec-cmHg)
f Standard Deviation of permeability
gAverage permeability (cma(cmzsec-cmHg)
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Table A6 20 wt% Activated carbon/silicone rubber coated on polysulfone
(20wt%Act.C/SIL MMM)

Gas Times Fluxb Ave fluxc Pressured Permeabilitye Std Devf Averages
n2 500l o020 o0o0200 40  219E-06 2.18E-08 2.20E-06

5021 0.0199 40  2.18E-06

4936  0.0201 40 2.19E-06

4895 0.0204 40 2.23E-06

49.93  0.0200 40 2.19E-06
co2 316 03165 03179 40  346E-05 1.18E-06 348E-05

309 03236 40 354E-05

325 03077 40 337E-05

300 0.3333 40 365E-05

324 0.3086 0 338E-05
aTime to reach Lml (ec) Permeability of N2 2.20E-06
Flux (ml/sec) Permeability of C02 ~ 3.48E-05
cAverage flux (mlfsec) Selectivity of CO2N2 15.83
dPressure (psi)

ePermeability (cmd(cmz-sec-cmHg)
f Standard Deviation of permeability
gAverage permeability (cmd/(cm=Sec-cmHg)
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Table A7 10 wt% Polyethylene glycol/20 wt% activated carbon/silicone rubber
coated on polysulfone (10wt%PEG/20wt%Act.C/SIL MMM)

Gas Times Fluxb Ave fluxc Pressured Permeabilitys Std Devf Averages
n2 13702 00073 00013 42 160E-07  6.71E-09 7.56E-07

13854 0.0072 42 1.52E-07

139.16  0.0072 42 1.49E-07

136.22  0.0073 2 1.65E-07

13850 0.0072 2 1.52E-07
C02 418 0232 02393 40 262E-05  3.61E-07 2.62E-05

421 02315 40 2.60E-05

412 02421 40 2.66E-05

426 02347 40 2.57E-05

413 02421 40 2.65E-05
Time to reach 1 ml (sec) Permeability of N2 1.56E-07
bFlux (ml/sec) Permeability of C02 ~ 2.62E-05
cAverage flux (ml/sec) Selectivity of C02N2 34.64
dPressure (psi)

ePermeability (cmd(cmz-sec-cmHg)
f Standard Deviation of permeability
s Average permeability (cmd(cmzsec-cmHg)
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TableA85 wtw K 20 315 wtw activated carbon/silicone rubber coated on

polysulfone (5w tw K 2c 03/15w t% Act.C/SIL M M M ) at 30% R H

Gas Times Fluxb Ave fluxc Pressured Permeabilitys Std Devf Averages
nz 535.70 00019 000185 10 8.17E-07  4.42E-09 8.11E-07

539.70 0.0019 10 8.11E-07

543.96 0.0018 10 8.04E-07

538.94 0.0019 10 8.12E-07

539.68 0.0019 10 8.11E-07
C02 27.33 00366 003714 10 160E-05  3.34E-07 163E-05

27.10 00369 10 1.61E-05

26.23 00381 10 1.67E-05

2650 0.0377 10 1.65E-05

2152 0.0363 10 1.59E-05
aTime to reach1ml (sec) Permeability of N2 8.11E-07
bFlux (ml/sec) Permeability of C02 1.63E-05
cAverage flux (mlfsec) Selectivity of C02N2 20.04
dPressure (psi)

ePermeability (cmd(cmz-sec-cmHg)
f Standard Deviation of permeability
gAverage permeability (cmd(cma-sec-cmHg)

£ *0AgifUH



TableAgs wtw K 200 315wtw activated carbon/silicone rubber coated on

polysulfone (Bwtw K 2c 03/15w t% Act.C/SIL M M M ) at 60% R H

Gas Times Fluxb Ave fluxc Pressured Permeabilitys Std Devf Averages
nz 5427 000184 000186 10  806E-07 6.77E-09 8.13E-07

534.3  0.00187 10 8.19E-07

53242 000183 o 822E-07

540.48 0.00185 o 8.10E-07

540.62 0.00185 o 8.09E-07
C02 27.23 0.03672 0036% 10 161E-05 2.77E-07 1.62E-05

2693 0.03713 10 1.62E-05

27.68 0.03613 10 1.58E-05

2641 0.03786 10 1.66E-05

2705 0.03697 10 1.62E-05
aTime to reach 1 ml (sec) Permeability of N2 8.13E-07
bFlux (mlfsec) Permeability of C02  1.62E-05
cAverage flux (ml/sec) Selectivity of C02N2 19.89
UPressure (psi)

ePermeability (cmd(cmz-sec-cmHg)
f Standard Deviation of permeability
gAverage permeability (cmd/(cma-sec-cmHg)
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TableAlo 5wt K 2C 0 315 wtw activated carbon/silicone rubber coated on

polysulfone (5w t% K2C 03/15wt% Act.C/SIL M M M ) at70% RH

Gas Times Fluxb Ave fluxc Pressured Permeabilitys Std Devf Averages
n2 53490 000187 000186 1  8.18E-07 5.65E-09 8.16E-07

537.18 0.00186 o 8I5E07

531.08 0.00183 o 824E-07

540.22 0.00185 o 8.10E-07

539.46 0.00185 10 8.11E-07
C02 2742 003647 003659 10 1.60E-05 1.40E-07 1.60E-05

2742 003647 10 1.60E-05

2749 003638 10 159E-05

2141 003648 10 1.60E-05

2691 0.03716 10 1.63E-05
aTime to reach 1ml (sec) Permeability of N2 8.16E-07
bFlux (ml/sec) Permeability of C02  1.60E-05
cAverage flux (ml/sec) Selectivity of CO2N2 1963
dPressure (psi)

ePermeability (cm4/(cmz-sec-cmHg)
f Standard Deviation of permeability
s Average permeability (cm4/(cmzsec-cmHg)



Table A1l 10 wt% Polyethylene glycol/5 wt% K=CO4 s wt% activated
carbon/silicone rubber coated on polysulfone
(1OWt96PEG/5wi%K2C0I15wid%Act.C/SIL MMM) at 30%RH

Gas Times Flux” Ave fluxc Pressured Permeabilitys Std Devf Averages
n2 61555 0.00162 000162 20 355E-07  1.86E-09 3.55E-07

618.65 0.00162 20 3 54E-07

620.87 0.00161 20 3.52E-07

614.82 0.00163 20 3.56E-07

612.71 0.00163 20 357E-07
C02 1535 006515 0.06569 20 143E-05  1.76E-07 1.44E-05

1539 0.06498 20 142E-05

1492 0.06702 20 147E-05

1524 0,06562 20 1.44E-05

1522 0.0657 20 144E-05
Time to reach 1 ml (sec) Permeability of N2 3.55E-07
Flux (mEsec) Permeability of C02  1.44E-05
cAverage flux (mlfsec) Selectivity of C0JN2 40.50
dPressure (psi)

ePermeability (cmd(cmz-sec-cmHg)
f Standard Deviation of permeability
gAverage permeability (cmd(cm2sec-cmHg)
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TableA|210 wt% Polyethylene glycol/5 wt% K 2C 0 315 wt% activated

carbon/silicone rubber coated on polysulfone

(10wt% PEG /5wt%h K2C O 3/15wt®h Act.C/SIL M M M ) at50% RH

Gas Times Fluxs Avefluxc Pressuren Permeabilitys Std Devf Average®
n2 61328 000163 000163 20 357E-07  L112E-09 3.56E-07

614.72 0.00163 20 3.56E-07

612.69 0.00163 20 3.57E-07

617.54 0.00162 20 3.54E-07

615.62 0.00162 20 3.55E-07
C02 1514 006605 0.06608 20 145605  L76E-07 145E-05

1489 0.06716 20 1.47E-05

1538 0.06502 20 142605

1504 0.06649 20 1.45E-05

1522 0.0657 20 144E-05
sTime to reach 1 ml (sec) Permeability of N2 3.56E-07
bFlux (mlfsec) Permeability of C02 ~ 1.45E-05
cAverage flux (mlfsec) Selectivity of C02N2 40.63
dPressure (psi)

sPermeability (cmd(cmz-sec-cmHg)
1 Standard Deviation of permeability
gAverage permeability (cm4/(cmzsec-cmHg)



TableA13 10 wt% Polyethylene glycol/5 wt% K 2c 0 315 wt% activated

carbon/silicone rubber coated on polysulfone

(10wt PEG /5wt% K2C O 3/15wt% Act.C/SIL M M M ) at70% RH

Gas Times Fluxh Ave fluxc Pressured Permeabilitys Std Devf Average®
n2 61031 000164 0.001634 20 359E-07  9.22E-10 358E-07

61247 0.00163 20 3.57E-07

614.21 0.00163 20 3.56E-07

610.57 0.00164 20 3.58E-07

611.74 0.00163 20 3.58E-07
C02 1507 0.06636 0066102 20 145605  3.14E-07 145E-05

1569 0.06373 20 1.39E-05

1501  0.06662 20 1.46E-05

14.79 006761 20 1.48E-05

1511 0.06618 20 1.45E-05
aTime to reach 1ml (sec) Permeability of N2 3.58E-07
bFlux (mlfsec) Permeability of C02 ~ 1.45E-05
cAverage flux (mlfsec) Selectivity of C02JN2 40.44
dPressure (psi)

ePermeability (cmd(cmz-sec-cmHg)
f Standard Deviation of permeability
gAverage permeability (cmd(cma-sec-cmHg)
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