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Hydrogen Separation from Binary and Quatemary Gas Mixtures

Using Organic Templating Silica Membrane
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The transport mechanisms of the MIES (methyltriethoxysilane) templating silica/a

—alumina composite membrane were evaluated by using four binary and one quaternary hydrogen

mixtures through permeation experiments at unsteady- and steady-states. Since the permeation flux

in the MTES membrane, through the experimental and theoretical studies, was affected by molecular

sieving effects as well as surface diffusion properties, the kinetic and equilibrium separation

should be considered simultaneously according to molecular properties.

In order to depict the

transient multi-component permeation on the templating silica membrane, the GMS (generalized
Maxwel 1-Stefan) and DGM (dust gas model) were adapted to unsteady-state material balance.
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Fig. 2. (a) Steady state permeation fluxes at
323 K and (b) transient permeation fluxes at
323 K and 500 kPa of H,, C0,,CO, N; and CH; on a
MTES templiating silica/a-alumina composite
membrane : dead end (stage cut=1) and sweeping
gas (flow rate=40 sccm) condition.[2]
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Fig. 3. Transient permeation flux of Hy/CH
binary mixture (50/50 v/v%) on MTES membrane
at 323 K and 600 kPa: sweeping gas flow rate
(=50 sccm) and stage cut (=0.60) were held
constant[3].
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Fig. 4. Steady state permeation of H,/CHs
binary mixture (50/50 v/v%) on MTES membrane
at 323-473 K: (a) permeation flux and (b)
H,/CH, separation factor : sweeping gas flow
rate (=50 sccm) and stage cut (=0.60) were
held constant [3].
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Fig.6. Transient permeation flux and
separation factor of H,/CH,/C0/C0, quaternary
mixture (69/3/2/26 vol%) at (a) PR step and
(b) DP step on a MTES membrane at 473 K and 500
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