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APPENDIX

Appendix A Experimental Flow Rate of CH4 and CO2 of MMMs

Table A1 10 wt% MCM-48/PBZ MMMs

Gas Flow rate 
(cm3/sec)

Permeance
(GPU)

Average of 
Permeance (GPU)

STDEV of 
Permeance

c h 4

2.117 370.757

452.50 94.03
3.350 586.788
2.917 510.885
2.133 373.676
2.400 420.385

C 02

1.338 234.423

255.27 54.60
1.833 321.128
1.683 294.854
1.035 181.291
1.397 244.641

Table A2 15 wt% MCM-48/PBZ MMMs

Gas Flow rate 
(cm3/sec)

Permeance
(GPU)

Average of 
Permeance (GPU)

STDEV of 
Permeance

c h 4

7.417 1299.108

1304.95 23.08
7.633 1337.059
7.350 1287.430
7.317 1281.591
7.533 1319.543

C 02

4.333 759.029

770.12 52.65
4.017 703.562
4.667 817.416
4.233 741.513
4.733 829.093
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Table A3 20 wt% MCM-48/PBZ MMMs

Gas Flow rate 
(cm3/sec)

Permeance
(GPU)

Average of 
Permeance (GPU)

STDEV of 
Permeance

c h 4

12.450 2180.749

2144.55 37.87
12.400 2171.991
12.333 2160.314
11.950 2093.169
12.083 2116.523

C 0 2

6.517 1141.463

1331.80 108.52
7.800 1366.252
7.833 1372.091
7.783 1363.333
8.083 1415.881

Table A4 10 wt% MCM-41/PBZ MMMs

Gas Flow rate 
(cm3/sec)

Permeance
(GPU)

Average of 
Permeance (GPU)

STDEV of 
Permeance

c h 4

0.142 24.902

22.04 3.13
0 . 1 1 2 19.530
0 . 1 0 2 17.925
0.133 23.296
0.140 24.552

C02

1.058 185.378

182.58 20.73
1.005 176.036
0.865 151.514
1.182 206.981
1 . 1 0 2 192.969
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Table A 5 CH4/CO2 Selectivity o f MMMs

Filler wt% Permeance (GPU) Selectivity Average of STDEV of
CH4 C02 selectivity selectivity

370.757 234.423 1.58
586.788 321.128 1.83

1 0 510.885 294.854 1.73 1.78 0.18
373.676 181.291 2.06
420.385 244.641 1.72
1299.108 759.029 1.71
1337.059 703.562 1.90

MCM-48 15 1287.430 817.416 1.58 1.70 0.13
1281.591 741.513 1.73
1319.543 829.093 1.59
2180.749 1141.463 1.91
2171.991 1366.252 1.59

2 0 2160.314 1372.091 1.57 1.62 0.17
2093.169 1363.333 1.54
2116.523 1415.881 1.49

24.902 185.378 0.13
19.530 176.036 0 . 1 1

MCM-41 1 0 17.925 151.514 0 . 1 2 0 . 1 2 0 . 0 1

23.296 206.981 0 . 1 1

24.552 192.969 0.13
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