
28

REFERENCES

Bai, ร., Sridhar, ร., and Khan, A. A. (1998). Metal-ion mediated separation
of propylene from propane using PPO membranes. Journal of 
Membrane Science. 147, 131-139.

Battal, T., Bac, N., and Yilmat, L. (1995). Effect of the feed composition on 
the performance of polymer-zeolite mixed matrix gas separation 
membrane. Separation Science and Technology. 30(11), 2365-2384.

Davis, J. c., Values, R.J. Eshraghi, R., and Velikoff, A. E. (1993). Faciliated 
transport membrane hybrid systems for olefin purification. Separation 
Science and Technology. 28(1-3), 463-476.

Eldridge, R. B. (1993). Olefin/paraffm separation technology: A review, 
Industrial Engineering Chemical Research. 32, 2208-2212.

Ho, พ . ร. and Dalrymple, D. c. (1994). Facilitated transport of olefin in Ag+ 
containing polymer membranes. Journal of Membrane Science. 91, 
13-25.

Ho, พ . ร., Doyle, G., Savage, D. พ ., and Pruett, R. L. (1988). Olefin
separation via complexation with cuprous diketonate. Industrial 
Engineering Chemical Research. 27, 334-337.

Hsiue, G. H. and Yang, J. ร. (1996). Polymeric complex membrane for
olefin/paraffm separation. Macromolecule Symposium. 105, 51-58.

Hughes, R. D., Mahoney, J. A., and Steigelmenn, E. F. (1986). Olefin
separation by facilitated transport membranes. Recent Developments 
in Separation Science: CRC Press. Boca Raton, FL., USA.

Grant, M. H. (1991). Membrane technology, Encyclopedia of Chemical 
Technology. 16. 135-193.



29

Kawai, T., Lee, Y. M., Higuchi, A., and Kamide, K. (1997). Separation of
mixed gases through porous polymeric membranes. Journal of 
Membrane Science. 126, 67-76.

Koros, พ . J. and Jones, o . พ . (1994). บ.ร. Patent 5 288 304.
Koval, c . A., Spontarelli, T., and Noble, R. D. (1989). Styrene/ethylbenzene 

separation using facilitated transport through perfluorosulfonate 
Ionomer membranes. Industrial Engineering Chemical Research. 28, 
1020-1024.

Kulprathipanja, ร. (1988). บ.ร. Patent 4 751 104.
Kulprathipanja, ร. and Kulkami, ร. ร. (1986). บ.ร. Patent 4 608 060.
Kulprathipanja, ร., Neuzil, R. พ ., and Li, N. N. (1992).

บ.ร. Patent 5 127 923.
LeBlance, O. H., Ward, พ . J., Matson, ร. L., and Kimura, ร. G. (1980).

Facilitated transport in ion-exchange membranes. Journal of 
Membrane Science. 339.

McCabe, พ . L-, Smith, J. c., and Harriott, P. (1993). Membrane separation 
process. Unit Operations of Chemical Engineering. 5th ed., Singapore: 
McGraw-Hill.

Orthmer, K. (1981). Encyclopedia of chemical technology. 13,352.
Rousseau, R. พ . (1987). Handbook of separation process technology. New 

York: Wiley-Interscience.
Saha, ร. and Chakma, A. (1995). Selective C 02 separation from C 02/C2H6

mixture by immobilized diethanolamine/PEG membrane. Journal of 
Membrane Science. 98, 157-171.

Serivalsatit, V. (1999). The mechanism of the mixed matrix membrane
separation (polyethylene glvcol/silicone rubber) for polar gases. M.S. 
Thesis, The Petroleum and Petrochemical College, Chulalongkom 
University.



30

Singh, A. and Koros, พ . J. (1996). The significance of entropie selectivity
for advanced gas separation membranes. Industrial Engineering 
Chemical Research. 35, 1231.

Sungpet, A., Way, J. D., Thoen, P. M , and Dorgan, J. R. (1997). Reactive
polymer membranes for ethylene/ethane separation. Journal of 
Membrane Science. 136, 111-120.

Stem, ร. A., Shah, V. M., and Hardy, B. J. (1987). Structure-permeability
relationships in silicone polymers. Journal of Polymer Science: Part B: 
Polymer Physics. 25, 1263-1298.

Teramoto, M., Matsuyama, H., Yamashiro, T., and Katayama, Y. (1986).
Separation of ethylene from ethane by supported liquid membrane 
containing silver nitrate as a carrier. Journal of Chemical Engineering 
of Japan. 19(5), 419-424.

Teramoto, M., Matsuyama, H., Yamashiro, T., and Okamoto, ร. (1989).
Separation of ethylene from ethane by a flowing liquid membrane 
using silver nitrate as a carrier. Journal of Membrane Science. 45, 
115-136.

Tsou, D. T., Blachman, M. พ., and Davis, J. c . (1994). Silver-facilitated
olefin/paraffin separation in a liquid membrane. Industrial 
Engineering Chemical Research. 32, 3209-3216.

Yamaguchi, T., Baertsch, c., Koval, c . A., Noble, R. D., and Bowman, c . N.
(1996). Olefin separation using silver nitrate impregnated ion- 
exchange membranes and silver salt/polymer blend membranes. 
Journal of Membrane Science. 117, 151-161.

Yang, J. ร. and Hsiue, G. H. (1997). Selective olefin permeation through
Ag(I) contained silicone rubber-graft-poly(acrylic acid) membranes. 
Journal of Membrane Science. 126, 139-149.



31

Yang, J. ร. and Hsiue, G. H. (1998). รพ ollen polymeric complex membranes 
for olefin/paraffin separation. Journal of Membrane Science. 138, 
203-211.

Zimmerman, c . M., Singh, A., and Koros, พ . J. (1997). Tailoring mixed
matrix composite membranes for gas separations. Journal of 
Membrane Science. 137, 145-154.

Zyl, A. J. V. and Linkov, V. M. (1997). Influence of oxygen-containing
hydrocarbons on the separation of olefin/paraffin mixtures using 
facilitated transport. Journal of Membrane Science. 133, 15-26.



32

APPENDICES

APPENDIX A The critical temperature and kinetic diameter of the gases 
used

Table A.l The critical temperature and kinetic diameter of the gases used
Gas Critical Temperature (K) Kinetic Diameter (๐A)

C2H6 305.4 4.443
c 2h 4 282.4 4.163

n 2 126.2 3.798
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APPENDIX B

These results were carried out by a mistake experimental procedure. 
The line-purging step was incomplete. Therefore, there were some gases left 
in the membrane-testing unit resulting in a mixed gas formation which gave 
an unreliable.
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Table B.l Silicone rubber coated on porous polysulfone (SR/PS)
Gas Time3 Fluxb Std Devc Ave fluxd Permeability6 Std Devf Average6
n2 117.39 0.511 0.001 0.510 6.897E-07 1.414E-09 6.885E-07

117.51 0.511 6.890E-07
117.56 0.510 6.887E-07
117.35 0.511 6.899E-07
117.1 0.512 6.914E-07
117.89 0.509 6.868E-07
117.93 0.509 6.865E-07
117.73 0.510 6.877E-07
117.56 0.510 6.887E-07
117.76 0.510 6.875E-07
117.78 0.509 6.874E-07
117.67 0.510 6.881E-07

C2H6 15.75 3.810 0.025 3.820 5.141E-06 3.418E-08 5.155E-06
15.76 3.807 5.137E-06
15.79 3.800 5.128E-06
15.59 3.849 5.193E-06
15.89 3.776 5.095E-06
15.63 3.839 5.180E-06
15.68 3.827 5.164E-06
15.56 3.856 5.203E-06
15.71 3.819 5.154E-06

C2H4 13.78 4.354 0.031 4.354 5.875E-06 4.182E-08 5.876E-06
13.76 4.360 5.884E-06
13.69 4.383 5.914E-06
13.75 4.364 5.888E-06
13.63 4.402 5.940E-06
13.89 4.320 5.829E-06
13.81 4.345 5.863E-06
13.93 4.307 5.812E-06

3 Time to reach 0.25 mL in volume (sec) 
b Flux (ml/min) Permeability N2 6.885E-07
c Standard deviation of flux Permeability C2Fl6 5.155E-06
d Average flux (ml/min) Permeability C2H4 5.876E-06
e Permeability (cm3/(cm2-cm-cmHg)) Selectivity of C2H4/C2H6 1.13982
f Standard deviation of permeability Selectivity of C2H4/N2 8.53463
6 Average permeability Selectivity of C2H6/N2 7.48769

(cm3/(cm2-cm-cmHg))
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Table B.2 Silicone rubber/PEG coated on porous polysulfone (SR/PEG/PS)
Gas Delta T3 Fluxb Std Devc Ave fluxd Permeability6 Std Devf Average8
n2 1469.48 0.041 0.001 0.041 5.510E-08 1.856E-09 5.341E-08

1469.72 0.041 5.509E-08
1470.12 0.041 5.507E-08
1469.56 0.041 5.509E-08
1494.76 0.040 5.417E-08
1582.4 0.038 5.117E-08
1537.4 0.039 5.266E-08
1583.2 0.038 5.114E-08
1581.92 0.038 5.118E-08

C2H6 341.24 0.176 0.003 0.172 2.373E-07 4.466E-09 2.322E-07
341.45 0.176 2.371E-07
341.67 0.176 2.370E-07
352.54 0.170 2.297E-07
358.66 0.167 2.257E-07
358.28 0.167 2.260E-07
348.18 0.172 2.325E-07
348.44 0.172 2.324E-07
348.41 0.172 2.324E-07

C2H4 162.24 0.370 0.001 0.369 4.990E-07 7.590E-10 4.986E-07
162.32 0.370 4.988E-07
162.76 0.369 4.974E-07
162.25 0.370 4.990E-07

a Time to reach 0.25 mL in volume (sec) 
b Flux (ml/min) Permeability N2 5.341E-08
c Standard deviation of flux Permeability C2H6 2.322E-07
d Average flux (ml/min) Permeability C2H4 4.986E-07
e Permeability (cm3/(cm2-cm-cmFlg)) Selectivity of C2H4/C2E[6 2.14695
f Standard deviation of permeability Selectivity of C2H4/N2 9.33525
8 Average permeability Selectivity of C2H6/N2 4.34814

(cm3/(cm2-cm-cmHg))

X 1‘'ไ Y->vn*โ
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Table B.3 Silicone rubber/Ag-LZ coated on porous polysulfone ( SR/Ag-LZ/PS)
Gas Delta Ta Fluxb Std Devc Ave fluxd Permeability6 Std Devf Average8
n2 145.07 0.414 0.001 0.414 5.58105E-07 1.755E-09 5.582E-07

145.07 0.414 5.58105E-07
145.07 0.414 5.58105E-07
145.07 0.414 5.58105E-07
145.07 0.414 5.58105E-07
144.91 0.414 5.58721E-07
145.44 0.413 5.56685E-07
145.59 0.412 5.56111E-07
145.56 0.412 5.56226E-07
144.33 0.416 5.60966E-07
145.23 0.413 5.5749E-07
144.05 0.417 5.62057E-07

C2H6 24.97 2.403 0.009 2.414 3.24246E-06 1.2631E-08 3.258E-06
24.74 2.425 3.27261E-06
24.95 2.405 3.24506E-06
24.83 2.416 3.26074E-06
24.88 2.412 3.25419E-06
24.79 2.420 3.266E-06
24.81 2.418 3.26337E-06
24.72 2.427 3.27525E-06
24.97 2.403 3.24246E-06

C2H4 25.78 2.327 0.006 2.319 3.14058E-06 8.4039E-09 3.1297E-06
25.83 2.323 3.1345E-06
25.99 2.309 3.11521E-06
25.87 2.319 3.12966E-06
25.87 2.319 3.12966E-06
25.88 2.318 3.12845E-06

a Time to reach 0.25 mL in volume (sec)a Time to reach 0.25 mL in volume (sec)
b Flux (ml/min) Permeability N2 5.582E-07
c Standard deviation of flux Permeability C2FI6 3.258E-06
d Average flux (ml/min) Permeability C2H4 3.1297E-06
e Permeability (cm3/(cm2-cm-cmHg)) Selectivity of C2H4/C2H6 0.96061
f Standard deviation of permeability Selectivity of C2H4/N2 5.60641
8 Average permeability Selectivity of C2Hg/N2 5.83632

(cm3/(cm2-cm-cmHg))
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Table B.4 Silicone rubber/Ag-X coated on porous polysulfone (SR/Ag-X/PS)
Gas Delta Ta Fluxb Std Devc Ave fluxd Permeability6 Std Devf Average8
n2 144.59 0.415 0.0005 0.415 5.600E-07 6.625E-10 5.605E-07

144.19 0.416 5.615E-07
144.53 0.415 5.602E-07
144.46 0.415 5.605E-07
144.67 0.415 5.596E-07
144.27 0.416 5.612E-07
144.47 0.415 5.604E-07

C2H6 23.59 2.543 0.013 2.506 3.432E-06 1.767E-08 3.445E-06
23.59 2.543 3.432E-06
23.67 2.535 3.421E-06
23.52 2.551 3.442E-06
23.35 2.570 3.467E-06
23.43 2.561 3.456E-06
23.38 2.566 3.463E-06

C2H4 27.57 2.176 0.010 2.181 2.937E-06 1.41 IE-08 2.943E-06
27.39 2.191 2.956E-06
27.48 2.183 2.946E-06
27.61 2.173 2.932E-06
27.8 2.158 2.912E-06
27.5 2.182 2.944E-06
27.42 2.188 2.953E-06
27.5 2.182 2.944E-06
27.37 2.192 2.958E-06

a Time to reach 0.25 mL in volume (sec) 
b Flux (ml/min) Permeability N2 5.605E-07
c Standard deviation of flux Permeability C2H6 3.445E-06
d Average flux (ml/min) Permeability C2FI4 2.943E-06
6 Permeability (cm3/(cm2-cm-cmHg)) Selectivity of C2H4/C2H6 0.85422
f Standard deviation of permeability Selectivity of C2H4/N2 5.25002
6 Average permeability Selectivity of C2H6/N2 6.14600

(cm3/(cm2-cm-cmHg))
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Table B.5 Silicone rubber/Ag-A coated on porous polysulfone (SR/Ag-A/PS)
Gas Delta Ta Fluxb Std Devc Ave fluxd Permeability2 Std Devf Average8
n2 136.05 0.441 0.003 0.436 5.951E-07 4.512E-09 5.887E-07

136.77 0.439 5.920E-07
136.69 0.439 5.923E-07
136.87 0.438 5.915E-07
139.95 0.429 5.785E-07

136 0.441 5.953E-07
137.31 0.437 5.896E-07
138.09 0.434 5.863E-07
137.89 0.435 5.872E-07
139.05 0.431 5.823E-07
137.14 0.438 5.904E-07
137.61 0.436 5.884E-07
137.99 0.435 5.867E-07
138.17 0.434 5.860E-07
137.61 0.436 5.884E-07

C2H6 20.59 2.914 0.007 2.923 3.932E-06 9.277E-09 3.944E-06
20.62 2.910 3.926E-06
20.49 2.928 3.951E-06
20.52 2.924 3.946E-06
20.52 2.924 3.946E-06
20.5 2.927 3.949E-06

20.49 2.928 3.951E-06
20.51 2.925 3.948E-06

C2H4 23.27 2.578 0.010 2.582 3.479E-06 1.346E-08 3.484E-06
23.32 2.573 3.472E-06
23.17 2.590 3.494E-06
23.36 2.568 3.466E-06
23.15 2.592 3.497E-06
23.2 2.586 3.490E-06
23.33 2.572 3.470E-06
23.13 2.594 3.500E-06

a Time to reach 0.25 mL in volume (sec) 
b Flux (ml/min) Permeability N2 5.887E-07
c Standard deviation of flux Permeability C2H6 3.944E-06
d Average flux (ml/min) Permeability C2H4 3.484E-06
e Permeability (cm3/(cm2-cm-cmFlg)) Selectivity of C2H4/C2H6 0.88335
f Standard deviation of permeability Selectivity of C2H4/N2 5.91794
8 Average permeability Selectivity of C2H6/N2 6.69942

(cm3/(cm2-cm-cmHg))
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Table B.6 Silicone rubber/Ag-LZ coated on treated polysulfone (SR/Ag-LZ/PEG-PS)
Gas Delta T Fluxb Std Devc Ave fluxd Permeability6 Std Devf Average8
n2 237.29 0.063 0.00005 0.243 8.530E-08 6.319E-11 8.526E-08

237.33 0.063 8.529E-08
237.3 0.063 8.530E-08

237.29 0.063 8.530E-08
237.81 0.063 8.51 IE-08
237.34 0.063 8.528E-08
237.48 0.063 8.523E-08
237.53 0.063 8.521E-08
237.28 0.063 8.530E-08

C2H6 55.33 0.271 0.001 0.271 3.658E-07 7.077E-10 3.661E-07
55.09 0.272 3.674E-07
55.27 0.271 3.662E-07
55.31 0.271 3.660E-07
55.44 0.271 3.651E-07
55.28 0.271 3.662E-07
55.35 0.271 3.657E-07

C2H4 37.02 0.405 0.003 0.401 5.468E-07 4.248E-09 5.41 IE-07
37.19 0.403 5.443E-07
37.29 0.402 5.428E-07
37.33 0.402 5.422E-07
37.38 0.401 5.415E-07
37.59 0.399 5.385E-07
37.19 0.403 5.443E-07
37.9 0.396 5.341E-07
37.8 0.397 5.355E-07

a Time to reach 0.25 mL in volume (sec) 
b Flux (ml/min) Permeability N2 8.526E-08
c Standard deviation of flux Permeability €2H6 3.661E-07
d Average flux (ml/min) Permeability C2H4 5.41 IE-07
6 Permeability (cm3/(cm2-cm-cmHg)) Selectivity of €2H4/C2H6 1.47818
f Standard deviation of permeability Selectivity of C2H4/N2 6.34639
ë Average permeability Selectivity of C2H6/N2 4.29339

(cm3/(cm2-cm-cmHg))
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Table B.7 Silicone rubber/Ag-X coated on treated polysulfone (SR/Ag-X/PEG-PS)
Gas Delta Ta Fluxb Std Devc Ave fluxd Permeability6 Std Devf Average8
n2 190.68 0.079 0.002 0.078 1.062E-07 2.183E-09 1.056E-07

190.36 0.079 1.063E-07
190.39 0.079 1.063E-07
190.37 0.079 1.063E-07
190.73 0.079 1.061E-07
203.7 0.074 9.937E-08
190.33 0.079 1.063E-07
190.69 0.079 1.061E-07
190.29 0.079 1.064E-07
190.49 0.079 1.063E-07

C2H6 50.28 0.298 0.001 0.297 4.026E-07 1.041E-09 4.006E-07
50.67 0.296 3.995E-07
50.52 0.297 4.007E-07
50.5 0.297 4.008E-07
50.45 0.297 4.012E-07
50.47 0.297 4.011E-07
50.67 0.296 3.995E-07
50.62 0.296 3.999E-07

C2H4 31.78 0.472 0.004 0.478 6.369E-07 5.772E-09 6.453E-07
31.46 0.477 6.434E-07
31.07 0.483 6.515E-07
31.29 0.479 6.469E-07
31.07 0.483 6.515E-07
31.55 0.475 6.416E-07

a Time to reach 0.25 mL in volume (sec) 
b Flux (ml/min) Permeability N2 1.056E-07
c Standard deviation of flux Permeability C2H6 4.006E-07
d Average flux (ml/min) Permeability C2H4 6.453E-07
6 Permeability (cm3/(cm2-cm-cmHg)) Selectivity of C2H4/C2H6 1.61063
f Standard deviation of permeability Selectivity of C2H4/N2 6.11214
6 Average permeability Selectivity of C2H6/N2 3.79487

(cm3/(cm2-cm-cmHg))
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Table B.8 Silicone rubber/Ag-A coated on treated polysulfone (SR/Ag-A/PEG-PS)
Gas Delta T Fluxb Std Devc Ave fluxd Permeability6 Std Devf Average6
N2 289.54 0.052 0.0002 0.052 6.991E-08 2.565E-10 7.024E-08

289.57 0.052 6.990E-08
289.65 0.052 6.988E-08
287.37 0.052 7.044E-08
287.35 0.052 7.044E-08
287.33 0.052 7.045E-08
287.76 0.052 7.034E-08
287.57 0.052 7.039E-08
287.59 0.052 7.038E-08

C2H6 78.37 0.191 0.008 0.181 2.583E-07 1.070E-08 2.438E-07
78.81 0.190 2.568E-07
85.49 0.175 2.368E-07
85.54 0.175 2.366E-07
85.33 0.176 2.372E-07
85.47 0.176 2.368E-07

C2H4 44.3 0.339 0.004 0.345 4.569E-07 5.359E-09 4.661E-07
43.29 0.347 4.676E-07
43.23 0.347 4.682E-07
42.94 0.349 4.714E-07
42.93 0.349 4.715E-07
43.41 0.346 4.663E-07
43.89 0.342 4.612E-07

a Time to reach 0.25 mL in volume (sec) 
b Flux (ml/min) Permeability N2 7.024E-08
6 Standard deviation of flux Permeability C2H6 2.438E-07
d Average flux (ml/min) Permeability C2H4 4.661E-07
6 Permeability (cm3/(cm2-cm-cmHg)) Selectivity of C2H4/C2H6 1.91235
f Standard deviation of permeability Selectivity of C2EI4/N2 6.63690
Ë Average permeability Selectivity of C2H6/N2 3.47055

(cm3/(cm2-cm-cmHg))
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Table B.9 Silicone rubber/Ag-LZ/H20 coated on treated polysulfone (SR/Ag-LZ(H20)/PEG-PS)
Gas Delta Ta Fluxb Std Devc Ave fluxd Permeability6 Std Devf Average6
n2 171.68 0.087 0.001 0.172 1.179E-07 1.074E-09 1.189E-07

171.37 0.088 1.181 E-07
171.41 0.088 1.181E-07
171.43 0.087 1.181E-07
171.47 0.087 1.180E-07
171.41 0.088 1.181 E-07
168.49 0.089 1.201 E-07
168.5 0.089 1.201 E-07
168.57 0.089 1.201 E-07
168.43 0.089 1.202E-07

C2H6 51.82 0.289 0.004 0.293 3.906E-07 4.816E-09 3.954E-07
51.27 0.293 3.948E-07
51.39 0.292 3.939E-07
49.88 0.301 4.058E-07
51.25 0.293 3.949E-07
51.29 0.292 3.946E-07
51.47 0.291 3.933E-07

C2H4 38.94 0.385 0.004 0.388 5.198E-07 5.549E-09 5.237E-07
39.4 0.381 5.137E-07
38.11 0.394 5.311 E-07
38.07 0.394 5.317E-07
38.67 0.388 5.234E-07
38.5 0.390 5.257E-07
38.74 0.387 5.225E-07
38.63 0.388 5.240E-07
38.85 0.386 5.210E-07

a Time to reach 0.25 mL in volume (sec) 
b Flux (ml/min) Permeability N2 1.189E-07
c Standard deviation of flux Permeability C2H6 3.954E-07
d Average flux (ml/min) Permeability C2H4 5.237E-07
e Permeability (cm3/(cm2-cm-cmHg)) Selectivity of C2H4/C2H6 1.32434
f Standard deviation of permeability Selectivity of C2F14/N2 4.40495
8 Average permeability Selectivity of C2I-VN2 3.32615

(cm3/(cm2-cm-cmHg))
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Table B.10 Silicone rubber/Ag-X/H20 coated on treated polysulfone (SR/Ag-X(H20)/PEG-PS)
Gas Delta T Fluxb Std Devc Ave fluxd Permeability6 Std Devf Average8
n2 96.53 0.155 0.003 0.153 2.097E-07 3.698E-09 2.065E-07

96.68 0.155 2.094E-07
96.59 0.155 2.096E-07
99.81 0.150 2.028E-07
99.44 0.151 2.036E-07
99.59 0.151 2.032E-07
99.29 0.151 2.039E-07
99.36 0.151 2.037E-07
98.27 0.153 2.060E-07
95.41 0.157 2.121E-07
99.85 0.150 2.027E-07
95.55 0.157 2.118E-07

C2H6 36.87 0.407 0.003 0.411 5.490E-07 3.721E-09 5.542E-07
36.62 0.410 5.527E-07
36.67 0.409 5.520E-07
36.07 0.416 5.612E-07
36.62 0.410 5.527E-07
36.43 0.412 5.556E-07
36.33 0.413 5.571E-07
36.6 0.410 5.530E-07

C2H4 18.5 0.811 0.009 0.813 1.094E-06 1.153E-08 1.097E-06
18.19 0.825 1.113E-06
18.72 0.801 1.081E-06
18.43 0.814 1.098E-06
18.61 0.806 1.088E-06
18.31 0.819 1.105E-06

a Time to reach 0.25 mL in volume (sec) 
b Flux (ml/min) Permeability N2 2.065E-07
c Standard deviation of flux Permeability C2H6 5.542E-07
d Average flux (ml/min) Permeability C2H4 1.097E-06
6 Permeability (cm3/(cm2-cm-cmHg)) Selectivity of C2H4/C2H6 1.97877
f Standard deviation of permeability Selectivity of C2H4/N2 5.30938
8 Average permeability Selectivity of C2H6/N2 2.68317

(cm3/(cm2-cm-cmHg))
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Table B.ll Silicone rubber/Ag-A/H20 coated on treated polysulfone (SR/Ag-A(H20)/PEG-PS)
Gas Delta Ta Fluxb Std Devc Ave fluxd Permeability6 Std Devf Average8
n2 253.43 0.059 0.003 0.054 7.987E-08 3 516E-09 7.339E-08

266.77 0.056 7.587E-08
266.31 0.056 7.601E-08
266.52 0.056 7.595E-08
266.53 0.056 7.594E-08
266.65 0.056 7.591E-08
288.42 0.052 7.018E-08
288.37 0.052 7.019E-08
288.36 0.052 7.019E-08
288.48 0.052 7.016E-08
288.4 0.052 7.018E-08
288.31 0.052 7.021E-08

C2H6 66.72 0.225 0.001 0.225 3.034E-07 3.043E-07 3.043E-07
66.37 0.226 3.050E-07
66.23 0.226 3.056E-07
66.43 0.226 3.047E-07
66.65 0.225 3.037E-07
66.43 0.226 3.047E-07
66.82 0.224 3.029E-07

C2H4 43.5 0.345 0.006 0.336 4.653E-07 8.164E-09 4.539E-07
43.54 0.345 4.649E-07
45.31 0.331 4.467E-07
44.27 0.339 4.572E-07
44.37 0.338 4.562E-07
44.43 0.338 4.556E-07
45.22 0.332 4.476E-07
44.34 0.338 4.565E-07
44.94 0.334 4.504E-07
46.1 0.325 4.391 E-07

a Time to reach 0.25 mL in volume (sec) 
b Flux (ml/min) Permeability N2 7.339E-08
c Standard deviation of flux Permeability C2H6 3.043E-07
d Average Eux (ml/min) Permeability C2H4 4.539E-07
6 Permeability (cm3/(cm2-cm-cmHg)) Selectivity of C2H4/C2F16 1.49187
f Standard deviation of permeability Selectivity of C2H4/N2 6.18553
8 Average permeability Selectivity of C2H6/N2 4.14616

(cm3/(cm2-cm-cmHg))
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