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Abstract
Hydrogen-permselective silica membranes were synthesized within the walls of porous Vycor tubes by

chemical vapor depostion of SiOy. Film deposition was carried out using SiCly hydrolysis either in the oppo-

sing reactants or in the one-sided geometry. At temperatures above 600°C the permeation rate of hydrogen
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thorough the silica films varied between 001 and 0.25cm3(STP).”cm?min-atm depending on the reaction
geometry and the Hz . Ny permeation ratio was about 1000. Permeation rates of both Hz and N2 increased
with increasing temperature. The silica membranes produced by one-sided deposition have higher hydrogen
permmeation rates than those produced by the opposing reactants geometry although the membranes formed
in an opposing reactants geometry were relatively stable during the heat treatment or after exposure to am-
bient air. These membranes can be applied to high temperature gas separations or membrane reactors once

the film deposition process is optimized to get high permeability as well as good stability.
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Fig. 2. Permaeation rates of Hy and N, through an unmodified porous Vycor glass tube.
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Fig. 5. Arhenius plots for Hz and Nz permeation rates during the opposing reactants film deposition at 700°C,
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Table 1. Progressive pore plugging during the opposing reactants film deposition at 800°C

Run 1 Run 2
Cumulative Pereation rate* Cumulative Pereation rate*
R g H, N e H, Ne
0 0.363 0.0974 0 0377 0.010
20 0.340 0.0886 50 0172 0.034
50 0.291 0.0764 60 0.147 0.031
90 0.0629 162X1074 80 0.123 0.024
100 0.109 0.020
120 0.089 0.013
140 0.073 0011
160 0.065 95Xx1073
180 0.057 79%X1073
210 0.045 35%10~3
240 0.030 27X1074
270 0.025 48X1075

* em3(STP).” cm®min-atm
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Table 2. Effect of heat treatment at 800°C on the permeation of Hy and Nj through a porous Vycor tube
carring silica films deposited at 600°C in an opposing reactants geometry.

Delt)ionslition Permeation rate of Ha(cm®(STP)./ cm®-min-atm)
(min Just after the deposition Ater heat treatment at 800°C

40 0212 0.164

60 0.135 0.100
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