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Abstract: The surface of an @ -alumina tube was coated with zirconium modified polycarbosilane(PZC) by dip-coating method. Then the tube was
pyrolyzed at 573~823 K. The prepared inorganic composite membrane was in 1 pm thickness and had no pinholes larger than several nm. For the
pyrolyzed inorganic composite membrane, the permeation test of He, Ny CO;, and O» was performed at 303~423 K. The gas permeation and
separation factor were increased with increasing permeation temperature. The permeation for gases was controlled by the activated diffusion
mechanism. The separation factor of COz to No was 49 at 363 K on the composite membrane pyrolyzed at 823 K and its value was higher than
that of He and O,
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Table 1. Sample of Porous Alumina Support Tubes

a-Alumina porous support
outer diameter(mm) 7.0

Inner diameter(mm) 50
Average pore size(um)® 0.13
Porosity” 035

a, b' Measured by mercury porosimeter.
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Figure 1. Schematic diagram of gas permeance apparatus.
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Figure 2. FT-IR spectra of PDS, PCS, and PZC.

M
w
I ! ! 1 ! | 1 { |

40 0
CHEMICAL SHIFT (ppm)

Figure 3. ®Si-NMR spectra of PCS and PZC.
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Figure 4. TGA diagram of PCS.
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Figure 5. TGA diagram of PZC.
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Figure 6. SEM micrographs of cross sections (A) PZC/xylene =
50 wt %, (B) PZC/xylene =35 wt %, (C) PZC/xylene =25 wt %
and surface section, (D) PZC/xylene=25 wt % of PZC/ALOs
composite membrane.
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Figure 7. Cumulative pore size distribution of PZC polymer

pyrolyzed at 573 K and 823 K in nitrogen atmosphere.
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Table 2. Permeances of Heat-Treated Membranes

He(x 10" "') N X10%)  COAX10D)  Ox(x10)
(cm¥/cm’. (cm’/em’ (cm®/ent’ (cm/endt.
sec.cmHg) secemHg)  sec.cmig) sec.cmHg)

HTT®
er. 573 K 823 K 573 K 823 K 573 K 823 K 573 K 823 K

Temp.

46

33K 95 99 58 44 123 24 31
33K 106 123 47 70 50 330 39 5.1
363K 132 174 47 79 54 388 79 103
393K 143 216 48 94 56 408 118 158
423K 157 245 49 111 58 4L7 197 235
* 714 %7 ¢4¥ =1 atm a Heat treatment temperature
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Figure 8. Effect of permeation temperature on He permeance of
pyrloyzed PZC membrane.
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Figure 9. Effect of permeation temperature on O2 permeance of
pyrloyzed PZC membrane.
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Figure 10. Effect of permeation temperature on N» permeance
of pyrloyzed PZC membrane.
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Figure 11. Effect of permeation temperature on COs permeance
of pyrloyzed PZC membrane.
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