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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 ( A)
CH6 305.4 4.443
chi 282.4 4.163

n2 126.2 3.798



APPENDIX B

These results were carried out by a mistake experimental procedure.
The ling-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.| Silicone rubber coated on porous polysulfone (SRIPS)

Gas  Time3 Fluxo  Std Deve Ave fluxd Permeabili9/6 StdDevf  Averageb
n2 1739 051  000L 0510 6897E07  1A414E-00 6.885E-07

11751 0511 6.890E-07

1% 0500 6.887E-07

1wy 05l 6.800E-07

1171 0512 0.914E-07

1078 0509 6.868E-07

w8 0509 6.865E-07

117.73 0510 0.877E07

W% 0510 6.887E-07

117.76 0510 0.875E-07

117.78 0509 0.874E-07

11767 0510 0.881E-07
CHh LA 3810 005 380 5IIE06 3418E08 515506

1576 3807 5.137E-06

By 380 5.128E-06

L% 3849 5.193E-06

B 3706 5.0%E-06

1563 383 5.180E-06

b 382 5.164E-06

b%  38% 5.203E-06

571 3819 5.154E-06
CH  13B 434 003l 434  L8ME06  AI8E-08 5.876E-06

B 430 .884E-06

B 4R 5.914E-06

BB 43 5.888E-06

BB 440 5.940E-06

B 43N 5.820E-06

1381 4345 5.863E-06

BB 4307 5.812E-06
3 Time to reach 0.25 mL in volume (sec) -
b Flux (ml/min) Permesbility N2 6,885E-07
¢ Standard deviation of flux Permegbility CH6 5.155E-06
d Average flux (ml/min) Permeability C2H4 0.876E-06
e Permeability (cm3/(cm2-cm-emHg)) Selectivity of CHACHG 1.13982
f Standard deviation of permeability Selectivity of CHAN 853463
6 Average permeability Selectivity of CHON? 148769
(cm3/(%m2—cm—cmHg))



Tahle B2 Silicone rubber/PEG coated on porous polysulfone (SRIPEGIPS)

Gs DeaT3  Huxb  Std Deve Ave fluxd Permeabil
n2 146048 004 0000 0041  S510E-
1469.72 0041 5.509E-08
un2 - 004 5.07E-08
14695 004 5.509E-08
1T 0040 H417E08
1524 0038 5.117E08
15374 0039 ,266E-08
532 0038 5.114E08
1581% 0038 5.118E-08
CH 324 0’6 008 0172 2373607
e 0176 2.371E-07
Aol 0176 231007
¥5 010 2291E-07
36 0167 2.251E-07
3628 0167 2.260E-07
¥e18 0172 2.325E07
apu 0112 2.3E-071
s 0IR 2.32E-07
CHi 1224 030 0000 0369 4990E07
162% 030 4.988E-07
16276 0369 497407
o 1R5 030 4.990E-07
a Time to reach 0.25 mL involume (sec) |
b Flux (ml/min) Permegbility N2
¢ Standard deviation of flux Permeability C2Hb
d Average flux (mllmin) Permeability CH4
¢ Permeability (cm/(cm2-cm-cmHg)) Selectivity of CHICHS
f Standard deviation of permeability Selectivity of CHAN2
Selectivity of CHIN2

8 Average permeabili
(cm3/gcm%e cmcmH%/))

X1 Y->un*

Std Deve
1.856E-09

4 466E-09

1.590E-10

Aver%ge8
h.341E-08

2322601

4 986E-07

5.341E-08

2302601

4.986E-07
21469
9.33525
434814

35



Table B3 Silicone rubber/Ag-LZ coated on porous polysulfone ( SRIAG-LZ/PS)

StdDevf  Averaoed
1755E-09  5582E-07

Fuxh  Std Devc Avefluxd Permeabili

0001

0.009

0.006

Gs  DeltaTa

n2 101 044
4501 0414
4501 0414
4507 0414
4501 0414
wa 0414
14544 0413
1455 0412
1455% 0412
W33 0416
423 0413
W06 041

CH 2497 2403
074 245
0% 2405
08 2416
188 2412
479 240
081 2418
U172 242
2097 2403

CH B8 23
58 233
59 2309
58 2319
58 2319

_ 58 2318

a Time to reach 0.25 mL involume (sec)

b Flux (ml/min)

¢ Standard deviation of flux

d Average flux (mi/min)

e Permeability (cm3/(cm2-cm-cmHg)

f Stancerd deviation of permeability
8 Average permeability

(

em3/(cm2-cm-cmH

)

0414

2414

2319

9.58105E-

9.58105E-07
9.58105E-07
9.58105E-07
9.08105E-07
9.08721E-07
9.00680E-07
9.06111E07
9.06226E-07
5.60966E-07
5.9/49E-07
5.62057E-07

3.24246E-06
3.21261E-06
3.24506E-06
3.260074E-06
3.25419E-06
3.266E-06
3.2633/E-06
3.21925E-06
3.24246E-06

3.14056E-06
3.1345E-06
3.1151E06
3.12966E-06
3.12966E-06
3.12845E-06

Permegbility N2
Permeability CZHG
Permeability C2H4
Selectivity of CHACHo
Selectivity of CHAN2
Selectivity of CHyN2

36

12631508 3256E-06

8403009  3.1297E-06

5.562E-07

3.250E-06

31297E-06
096061
5.60641
583632



Tahle B4 Silicone rubber/Ag-X coated on porous polysulfone SR/Ag-X/P?

Gss  DeltaTa
n2 44

Fluxo  Std Deve Avefluxd Permeabili
0415 5600E-07  6.65E-10

0.0005

0013

0010

445 0415
14419 0416
W5 0415
44 045
4467 0415
14427 0416
a4 0415

CH 235 2543
259 253
260 255
B5 2%l
B3 250
B4 25l
BB 256

CH. 2757 2176
2139 219
048 218
261 21713
208 2158
25 218
048 218
25 218
31 219

a Time to reach 0.25 mL in volume (sec)

b Flux (mi/min)

¢ Standard deviation of flux

d Average flux (ml/min)

6Permeahility (cm3/(cm2-cm-cmHg))
f Stancard ceviation of permeahility

6 Average permeabili
(crrﬁlgcm%e-cmcmH%)

9.615E-07
0.602E-07
9.605E-07
9.996E-07
9612607
5.604E-07

29006 3432606
3432606
3421E-06
3442606
3467E-06
3.456E-06
3.463E-06

2181 293706
2.956E-06
2.946E-06
2932606
2.912E-06
2.944F-06
2.953E-06
2.944E-06
2.958E-06

Permeability N2
Permeability CH6
Permeability CH4
Selectivity of CHICHS
Selectivity of CHAN2
Selectivity of CHIN2

Std Deve

1.767E-08

1411E-08

37

Averaged
5.605E-07

3.445E-06

2.943E-06

5.605E-07

3. 445E-06

2.943E-06
085422
5.25002
6.14600



Table B5 Silicone rubher/Ag-A coated on porous polysulfone  (SRIAG-AIPS)
Fluxh St Deve Ave fluxd Permeability?  Std Devi — Average8

G DeltaTa
n2 1606 04l 0003

1367 0439
13660 0439
13687 0438
10% 049
13 0441
133 043
13809 044
13189 043%
1006 0431
13114 043
13160 0436
1319 043
1B 0434
13160 0436

CHo 205 294 0007
062 2910
2049 298
05 29
05 294
05 290
049 298
051 295

CH 2827 2518 0010
23 2513
R 250
PAK A
25 259
B2 250
BB 25712

_ B3 2504

a Time to reach 0.25 mL in volume (Sec)

b Flux (ml/min)

¢ Standard deviation of flux

d Average flux (ml/min)

e Permegbility (cmdf(cm2-cm-cmHlg))

f Standard deviation of permeability

8 Average permeabili
; m3/8 e 1y

m2-cm-CmHg))

04%  5%IE0T  4512F09 5887Eg
0.920E-07
0923607
0. J15E-07
0.765E-07
0.953E-07
0.8%6E-07
0.863E-07
0812607
0823607
0. JUE-07
0.864E-07
0.867E-07
0.860E-07
5.884E-07

298 39606 927709 3944E-06
3.926E-06
3.901E-06
3.46E-06
3 HA6E-06
3.H49E-06
3.901E-06
3.48E-06

2582 3ATE06  L346E08  3484E-06
3412606
34%E-06
3.466E-06
3497E-06
3490E-06
3410E-06
3.500E-06

Permeability N2 588707
Permeability CHo 3. QME-06
Permeability C2H4 34B4E-06
Selectivity of CHACHG 088335
Selectivity of CHIN2 5917%
Selectivity of CHIN2 6.69942
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Table B.6 Silicone rubber/Ag-LZ coated on treated polysuifone (SRIAG-LZ/PEG-PS)

Gas  DeltaT  Fuxhb Std Deve Ave fluxd Perneabigg@ StdDevf  Average8
n2 23729 0063 000005 0243  8530F 0.319E-11  8526E-08

23133 0063 8.529E-08

2313 0063 8530E-08

23129 0063 8.530E-08

23181 0063 851 [E-08

23134 0063 8528E-08

23148 0063 8.523E-08

23153 0.063 8521E-08

23128 0063 8530E-08
CHO 533 0271 0000 02711 3658E-07  7077E-10  3661E-07

%0 0212 367407

%2 0201 3662607

B3 0271 3660E-07

4 0271 3651E-07

%228 0271 3662607

%dH 021 3657E07
CHL 312 0406 0003 0400  5468E-07  4248E09  SALIE-(7

319 0403 5443E-07

329 0402 5428607

33 0402 5 42E07

3138 0401 5415607

359 039 5,385E-07

3119 0403 544307

39  03% 5 A1E07

38 0397 5,355E-07
a Time to reach 0.25 mL involume (sec) -
b Flux (mlimin) Permeability N2 8,526E-08
¢ Standard deviation of flux Permeability € 2H6 3661E-07
d Average flux (mlimin) Permeability C2H4 DALIET
6Permeability (cm3/(cm2-cm-cmHg))  Selectivity of €ZHICHS 147818
f Standard deviation of permeability  Selectivity of CHAN2 6.34639
& Average permeability Selectivity of CHINZ 4,29339
(an/(%nQ-cmcmHg))



Table B.7 Silicone rubber/Ag-X coated on treated polysuitfone (SRIAg-XPEG-PS)

Fluxb  Std Devc Ave fluxd Permeabili
008  1062E07 2183E-09

0.002

000

0,004

Gs  DeltaTa

n2 1906 0079
1903% 0079
19039 0079
19037 0079
19073 0019
2037 0074
103 0019
19069 0079
19029 0019
19049 0079

CH N8 028
067 02%
052 047
05 027
046 0497
047 0297
067  02%
062  02%

CH 38 0472
346 0477
307 048
3129 0479
307 0483
A% 045

a Time to reach 025 mL in volume (sec)

b Flux (mi/min)

¢ Standard deviation of flux

d Average flux (mi/min)
6 Permeability (cm3/(cm2-cm-cmHg))

f Standard deviation of permeability

6 Average permeability

c

m3/g:mZ-cmcmH

0)

106307
106307
106307
1061E0/
9937E-08
106307
106107
1064E-07
106307

027 4026E07
39%E-07
4007E-07
4008E-07
4012607
4 011E-07
3995E-07
399907

0478 636907
6.434E-07
6.515E-07
6.469E-07
6.515E-07
6.416E-07

Permeability N2
Permeability C2Ho
Permeability C2H4
Selectivity of CHICHG
Selectivity of CHAN2
Selectivity of CHIN2

St Deve

1041E09

5.772E-09

40

Averaoed
1.086E-07

4006E-07

6453E-07

1.056E-07

4006E-07

6.453E-07
161063
6.11214
3.79487



Table B8 Silicone rubber/A%-A coated on treated polysuifone (SR/AG-
Gs DetaT  Fluxo  Std Deve Avefluxd Permeabili
N2 2895 002 00002 00%2  69ILE-
2057 0052 6.990E-08
20066 002 6.988E-08
20737 002 7 ME08
075 0022 1 0ME08
27383 0052 1 M5E08
0776 0052 1.034E-08
0757 0052 1.030E-08
875 0082 703808
CH6 B3 0190 0008 0181  2583EL7
B8 019 2.568E-07
&9 015 2.368E-07
& 01H 2.366E-07
&3 0176 2.312E-07
&4 0176 2.368E-07
CHE 43 0339 004 0345  4569E07
B39 0347 4676E-07
B2 0347 4 682E-07
29 0349 4 T14EQT
2% 0349 4715607
B4 046 466307
_ B389 0342 4612607
a Time to reach 0.25 mL in volume (Sec) N
b Flux (mlfmin) Permeability N2
6 Standard deviation of flux Permeability CH6
d Average flux (ml/min) Permeability CH4
6Permeahility (cmd/(cm2-cm-cmH)) Selectivity of CAHACHS
f Standard deviation of permeability Selectivity of CHAN2
Selectivity of CHIN2

EAverage permeability

(cma/(em2-cm-cmH))

NPEG-PS%e
St Deve
2.565E-10

1070E-06

5.359E-09

Averaoed
7024E-08

2438E07

4 661E-07

1.024E-08

2438E-07

4 661E-07
191235
6.636%0
341055

41
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Table B9 Silicone rubber/Ag-LZ/HA) coated on treated polysulfone (SRIAg-LZ(HA)/PEG-PS)
Fuxo  Std Deve Ave fluxd Permeabili

0001

0004

0.004

G DeltaTa

n2 17168 0087
17137 0088
74 0088
17143 0087
T4 0087
714l 008
16849 0089
1685 0.089
16857 0089
16843 0089

CHo 51& 0289
oLzl 029
0L 022
08 03
s 0293
029 029
bLar - 021

CH RU 03
4 031
B 03
BT 03
367 038
35 030
B 037
B3 03B
BH 036

a Time to reach 0.25 mL in volume (sec)

b Flux (ml/min)

¢ Stancard deviation of flux

d Average flux (ml/min)

e Permeahility (cm3/(cm2-cm-emHg)
f Standard deviation of permeability

8 Avera(ge permeahility

(cm3/(cm2-cm-cmHQ))

012 L1790
LI81E07
118107
1181E07
1180E07
L181E0/
L201E0/
L201E07
L200E07
120007

028  3906E0/
3.UBE-07
393907
405807
30T
3U6E-07
393307

038  5I198E07
5.137ET
3UE0/
0.3L7E07
0.234E-07
9.257E-07
9.225E-07
0.240E-07
5.210E-07

Permeability N2
Permeability C2Ho
Permeability C2H4
Selectivity of CHICHS
Selectivity of CFUN2
Selectivity of C2-VN2

StdDevf  Averaced
107400 1.189E07

4816E-09  3954ET7

D09 S23TENT

1189E07

3AE07

5.237E-07
132434
4404%
3.32615
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Table B.10 Silicone rubber/Ag-X/HZ) coated on treated polysulfone (SR/Ag-X(HD)/PEG-PS

Fluxb St Deve Avefluxd Permeabili
015 008 0153  2007E07 3698E-09 2065

0.003

0.009

Gs  DeltaT

n2 %53 .
%68 015
%59  01%
Q8L 0.1%0
04 0151
959 0151
929 011
0% 0151
821 013
B4 0157
08 0.1
%% 0157

CH6 368 0407
%62 0410
%67 0409
307 0416
%62 0410
%43 0412
33 0413
%6 0410

CH 185 08
1819 085
1872 0801
1843 084
B6L 0806

_ 1831 0819

a Time to reach 0.25 mL in volume (sec)

b Flux (mi/min)

¢ Standard deviation of flux

d Average flux (ml/min)

6Permeability (cm3/(cm2-cm-cmHg))
f Stancard deviation of permeability

8 Averace permeabili
(cmygcm%-cmcmH[y

0)

200407
2.096E-07
2.028E-07
2.036E-07
2032601
2039E-07
2037E-01
2.060E-07
2121E01
2027E-01
2.118E07

041 54%0E07
9.021E01
5.020E-07
0612607
0.927E-07
9.500E-07
9.9/ 1E07
5.530E-07

0813 LO%AE06
1113E06
1081E-06
1098E06
1.088E-06
1.106E-06

Permeability N2
Permeability CHo
Permeability C2H4
Selectivity of CHICHo
Selectivity of CHAN2
Selectivity of CHIN2

)
Std Devf Aver%geB
07

3.121E-09 5542607

115308 1097E-06

2.065E-07

5.042E-07
1097E-06
197817
530938
268317



Table B.II' Silicone rubber/Ag-AH coated on treated polysuifone (S
Gs DeffaTa  Huxb Std Devc Ave fluxd Permeablll
n2 2343 0059 003 004 7987E0
20677 0056 1587E-08
20631 005% 1.601E-08
20652 0056 1505E-08
20653 0056 1 5UE08
20666 0056 1.591E-08
28842 0082 701808
2837 0052 7019608
28836 002 701908
28848 0022 7.016E-08
284 002 1018E-08
2831 0052 7.021E08
CH 6672 025 0000 025 30307
0637 026 305007
0623 026 3.056E-07
0643 026 3OATET
666 025 3037ET7
0643 026 3 UTET
6682 024 3029E-07
CH 485 03 0006 03% 46530
B35 0345 4 6497
53 03l 4 46TE07
M1 039 4512607
M1 0338 4 562607
Ml 038 4 556E-07
62 032 4 476E-07
My 038 4 565E-07
Mo 034 4 50407
| 61 035 A 0LEQ7
a Time to reach 0.25 mL in volume (sec) -
b Flux (mlimin) Permesbility N2
¢ Standard dewiation of fiux Permeablity CHb
d Average Eux (ml/min) Permeability CH
6Permeability (cm3f(om-cmeemHg))  Selectivity of CHACED
f Standard deviation of permeability  Selectivity of CAHIN2
Selectivity of CHIN?

(o

8 Average permeablllté/»

m3/(cm2-cm-cmH

44

Ag AHD)PEGPS)

Devf  Avera e8
3516E-09  7.339E08

JOE0T 304307

8.164E-09  4.530E07

1.339E-08

3.043E-07

453907
149187
6.18553
414616
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