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Utilization of porous glass for gas separation membranes
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Table 1 Compositions of starting glass.

concentration {(wt 9%} of

composition

S0y 13,0, Na.,O
A [ 325 5
B 65 30 5
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Fig.1. Effects of heat treatment conditions on
pore radil in porous glass prepared {rom
the composition A glass under vartous
phase separation conditions.
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Fig.2. Pore distributions measured by the N; ad.
sorption method n porous glass prepared
from the composition B glass (temperature
was H0°C).
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Table.2. Relationships
and pore s

w2 o Ru {:X'EDB [
r*A [RH,% gfﬂ;,_s_cmHg Rio/ Ro,
63 | 58 9.9 12
53 $ 5.8 1
37 55 19
24 | 61 4.8 3
20 1 3.8 2.4
16 1 2.0 35
12 | 59 1.8 12

H 80 2.9 18x10°
6-12| 28 25 1.1 x10°
$ 72 30 T

a) datermined by the N, adsorption method

b) In gas phase
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Table.3. Permeability of organic gasses.

G Conc.| RH Rex108 | RHox10%
as ppm | %% |mol/cmts.cmbgmolicmts cmbig)
acetic | 1700 0 28 -~
acid b 65 22 13
1080 0 74 -
toluene; 4 &0 60 o
ro e
propy"l 1500 | 69 1.2 35
- - 65 - 35
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Tabte 4 [nitial efficiency of oxygen enricher™

Pressure of Flax, Oxvgen concentration, Ro,™ Ro/R
raf DNy
permeated gas, Torr I min 4 Xy Sl
230% 4.8 3.3 6.0 2.8,
80" 44 36.5
A G.8% 43¢

ay feed gas is atmospheric air,
By omem®STP om® « sec - omHbg

e} UIWAC DA-15D was used as the vacuum pump,

d) ITWAKIL 450D-A was used as the vacuum pump,

e} theoretical values caleulated from the values of R, and Ro./RBu..
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Abstract

Porous hollow fber glass prepared from
sodium-borosilicate glass was utilized for gas
separation membranes. Pore radit could be
controlled by changing heat treatment condi-
tions in the range of 6 A to thousands A,
However, a surface layer in which pores hardly
developed was formed, because of decrease of
B0 concentration in the laver during spinning,
phase separation freatment, and storage proc-
esses. The layer could be removed by plasma
etching, thus hollow fibers whose pores in the

surface were the same size as those of inner
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region, Porous hollow fiber could be used for
dehumidifyving. Porous hollow fibers with small
pores, 6 A in a pore radius, possessed extremely
high permeability ratio between H:Q and Q.
larger than 100000, An apparatus keeping at
constant humidity was constructed with the
porous membranes. Relative homidity in a hox
of the apparatus could be controlled in a certain
percentage. Plasma polymerized membranes of
an organostlicic compound were deposited on
the porous hollow fiber glass. The fiber had &
high oxvgen permeation rate and Ox/ No perme-
ation ratio. A compact oxygen enricher with
membrane area of 0.5 m® was constructed.
Durability of the enricher was found to be lon-
ger than 5000 hours. The enricher could be used

for medical treatments.
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