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o2 9F: PTMSP[Poly(1-trimethylsilyl-1-propyne)]ol TEOS (tetracthoxysilane), TMOS (tetramethoxysilane), MTMOS
(methyltrimethoxysilane), 12| 3 PTMOS (phenyltrimethoxysilane)2] & 0, 15, 20, 30 wt%=2 EElste &AW & o] &3}
o] PTMSP-silica 523 A3tk PTMSP-silica 5429 dSAAT ko] ©E Hy, N 7IAF A=} Nooll thh
H9| o Y EE ZASIAT 18 Nod FAEE dFALAY o] 0~20 wt% "M e F7leitrt ¢3AdS &
ol 20~30 wit% WA= At Nool thdk Hyo o] HEl %= TEOSSH PTMOSO o] 0~15 wit% -9 o)A
= Zasoy, 15~30 wit% WY AAE thAl F7F8HA T Robeson upper bound®} B ¥ wf, PTMSP-silica &322
TEOS &) 30 wt%, MTMOS &#0] 20 wt% 12|31 PTMOS &#0°] 30 wt%olH 39} o) A%y} FA o dibe
Aoz Ut

Abstract: PTMSP-silica composite membranes were prepared by addition of 0, 15, 20, and 30 wt% TEOS
(tetracthoxysilane), TMOS (tetramethoxysilane), MTMOS (methyltrimethoxysilane), and PTMOS (phenyltrimethoxysilane)
contents to PTMSP using sol-gel process. The gas permeability of the composite membranes for Hy, N, and ideal selectivity
for H, over N, were investigated as a function of alkoxysilane content. The permeabilities for H, and N, increased in the
range of alkoxysilane contents 0~20 wt%, however decrease the range of 20~30 wt%. The ideal selectivities for H, over N,
decreased in the range of TEOS and PTMOS contents 0~15 wt%, but increased in the range of 15~30 wt%. When com-
pared to the upper bound of Robeson, PTMSP-silica composite membranes with TEOS content of 30 wt%, MTMOS content
of 20 wt% and PTMOS content of 30 wt% turned out to be a simultaneous improvement in ideal selectivity and
permeability.
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(b)

Fig. 1. SEM micrographs of cross-section of (a) PTMSP
(b) PTMSP-silica membrane at TEOS content of 15 wt%.
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Fig. 2. Permeability of PTMSP-silica composite membrane
as a function of TEOS contents.
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Fig. 3. Permeability of PTMSP-silica composite membrane
as a function of TMOS contents.
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Fig. 4. Permeability of PTMSP-silica composite membrane
as a function of MTMOS contents.

20000

18000

/\A

™ L
B 16000
S
£ 14000 -
2
S 12000 |
g A,
S 10000 | —=—N
o 2
8000 |- = -
\
3 ]
6000 |-
1
4000 1 1 1 1 1 1
0 5 10 15 20 25 30 35

wt% of PTMOS (based on PTMSP)

Fig. 5. Permeability of PTMSP-silica composite membrane
as a function of PTMOS contents.
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Fig. 6. Ideal selectivity vs H, permeability in PTMSP-silica
composite membrane as a function of TEOS contents.
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Fig. 7. Ideal selectivity vs H, permeability in PTMSP-silica
composite membrane as a function of TMOS contents.
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Fig. 8. Ideal selectivity vs H, permeability in PTMSP-silica
composite membrane as a function of MTMOS contents.
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Fig. 9. Ideal selectivity vs H, permeability in PTMSP-silica
composite membrane as a function of PTMOS contents.
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