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Table 1. Separation factors by Knudsen diffusion and molecular
size.

Separatlon factor (A/BYA[-] Molecular

A8l Hy CO,  Na v CHe  CaHs | sizeb[nm]
Hy - 4.69 3.74 2.83 4.69 0.26
CO, 0.21 - 0.80 0.60 1.00 0.33
N, 0.27 1.25 - 0.76 1.25 0.36
CH,| 0.35 1.66 1.32 - 1.66 0.38
CsHg| 0.21 1.00 0.80 0.60 - 0.43

a. Separation factor by Knudsen diffusion, (A/B)=[(mw.)s/
(mw.)al? in where mw. is molecular weight.

b. Molecular size based on Lennard-Jones potential(Breck,
1974).
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Table 2. Melting points and phase transition temperatures of ceramic materials.

Material | "Melting point[K] | Temp. of phase transitions [K] Phase transition
Si0; 2003 >846 Low temp. quartz — High temp. quarlz
>1143 High temp. quartz — Tridymite
>1743 Tridymite — Cristobalite
AlOs 2323 663 Bochmite — 7. 8-ALO;
>1123 7. 8-Al,05 — 6-ALO;
>1273 6-ALO; — a-ALO;
710, 2923 <723 Amorphous — Telragonal
>723 Tetragonal — Monoclinic
TiO, 2113 >373-723 Amorphous — Anatase
>1100 Anatae — Rutile
SiaNy 2173 >1673-1873 a-SiC3Ny — B-SisNyg
SiC 2963 »2373 i« BSiC — aSiC
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a-alumina support tube. (a) fractured section, (b) top surface.
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Table 3. Gas permselectivity of supported inorganic membranes.

Membrane | substrate | Method | Permeance mol m-2.s-1,Pa-1] Selectivity Hz/N2 | Permeation temp. [K] | Ret.
Pd, Pd-Ag | e-alumina | Eleciroless H, ~ 106 © 773 9-11
plating 38-39
Pd a-alumina CVD H; ~ 100 10000 873 11
Si0, a-alumina Sol—gel Hy, ~ 107 400 773 12
7-alumina sol-gel CO; ~ 8§XI107 CO4/CHy. 12 298 13
7-alumina sol-gel H, ~ 106 H-/CH,. 200 473 14
y-alumina so0l-gel H, ~ 106 H-/C3Hs. 160 473 16
Vycor glass CVD Hal( ~ 10-8 500-2000 773 16-20
7.e@-alumina CvVD H,108 ~ 107 >1000 873 21-22
y-alumina CVD Hy ~ 1.4x10-6 27 873 23
- Leaching H, ~ 2x10° 84 303 24
Glass - Leaching Hy ~ 2x107 330 298 25
- Pyrolysis He ~ 107 He/N,, 20 298 26-27
Graphite | Dip/Pyroly. CHg ~ 1x106 CaHg/Na. 10 298 28
Carbon a-alumina | Dip/Pyroly. CO, ~ 107 C0-2/CH,., 200 303 29
- Pyralysis | 0y ~ 8x107 Qa/N». 10 298 30
Si-based |Vycor glass| Pyrolysis 107 10-14 298 31-33
Zcolite | e-alumina |Hydrothermal n-CsHpg, 6x107 n-C4fi-Cy.31 458 35
a-alumina |Hydrothermal n-CqH;g, 6x10°F n-Cy/i-C..31 458 35
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Dehydrogenation reaction; CyHapyy =» CHy, + Hp
Cyclohcxane == Benzene + Hj
Hydrogen production; CHy + COx => 2CO + 2H,
CH3;0H => CO» + 3H,(PEMFC)
HHzS:>HH2 + Sn
Dehydration: CO» + nH; =» ROH + HyO (200-400°C)
CO, + 4H5 => CH; + 2H,0(300-450C)
ROH =» CiHa, + H>0(200-400°C)
Reactant distributor; CHy + 1/20; = CO + 2H,
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