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Abstract — TiO, sol was made from titanium alkoxide modified by acetyl acetone. After that, TiO, composite membrane was
prepared using the pressurized coating method. As acetyl acetone obstructed condensation reaction, the particle size of the sol
was 5-10 nm. The range of the particle diameter was under 10 nm in case of H,O/Ti** =2, Also, long aging time couldn’t affect
particte growth. The top layer of separation membranes treated at 350 °C dida’t crack and the pore diameter was 2-3 nm. For
the membranes, which was prepared by pressurized coating method for 4 times at 2 bar, the range of hydrogen and nitrogen
permeance of composite membranes showed 8.5-89.6 < 1077 and 18.2-32.7 % 1077 moli(m®+ s - Pa) respectively. And the ideal
separation factor from the ratio of the H, and N, permeance was 3.76, which was in accordance with the value of Knudsen dif-

fusion, 3.74.
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Fig. 1. Overall experimental flowchart.
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Fig. 2. Schematic diagram of the gas permeability measurement appa-

ratus.
1. Gas bomb 6. Back pressure regulator
2. Pressure regniator 7. Flowmeter
3. Valve 8. Heater

9. Thermocouple
180. Controller

4. Pressure gange
5. Membrane cell
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Fig. 3. FI-IR spectra of (A) T‘i(OPr‘)4, (B) TiOPr’ )gt(acac), and (C) Ti
(OPri)HacacH+H,0.
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Fig. 4. Particle diameter according to the content of H,0O added to Acac-
modified TTEP(1 : 1 mole ratio).
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Fig. 5. Particle diameter according to the aging time.
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Table 1. Characteristics of unsupported membranes
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Gel shape after calcination

Crystalline form BET surface a.rea(mZIg) Mean pore radius(nm)

250 3 Crack-free
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Amorphous 198 1.2
Anatase 137 1.3
Anatase 113 15
Anatase 96 1.7
Anatase 83 22
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Table 2. Average ideal separation factor of the TiO, membranes pre-
pared by pressurized coating method(coated at 2 bar)

Number of coating 1 2 3 4
Separation factor for N, and 3.04 ile 3.63 3.76
Hy{o=Pin/Pys)
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