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Abstract— The permeation characteristics of pure oxygen and nitrogen were examined through pure polysulfone(PSf)
membrane and polysulfone(PSf) membranes containing the acidic efectron-poor iron(II) porphyrin and cobalt(Il) porphyrin
complexes. 5,10,15,20-tetraikis(pentafluorophenyl)-21H,23H-porphine iron(Il) complexes with fluoride and butyl ligands, [Fy-
TPP]Fe-F and [F.,-TPP]Fe-Bu, and 5,10,15,20-tetrakis(pentafluorophenyl)-21H.23H-porphine cobalt(ll) complex. [Fy-TPP]
Co(Ily were used as the synthetic oxygen carrieres. All permeation experiments were carried out at the range of pressure
from 30 to 500 mmHg and at constant temperature, 25°C. Tt is shown that the ideal separation factors and oxygen per-
meabilities of PSf membranes containing carrier complexes were higher than those of the pure PSf membrane. The ideal
separation factors of the PSf membrane containing [F.-TPP]Fe-F were higher than those of the other membranes and the per-
meability coefficients of oxygen were the highest of the PSf membrane containing [F,,-TPP]Fe-Bu. The increase of oxygen
permeability is due to the facilitated oxygen transport by fluoroiron porphyrins. And the nitrogen permeabilities of PS{ mem-
branes containing carrier complexes were also higher than those of the pure PSf membrane. The increase of nitrogen per-
meability is thought to be led by increasing the free volume of the membrane by the carrier substances. The solubility of
oxygen and solubility selectivity were the highest of the membrane containing [F.,-TPPJFe(ll) with fluoride ligand of which
the affinity with oxygen was the highest.
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Fig. 1. [o,0",0”,0.”-meso-tetrakis(o-pivalamidophenyl) porphinato]
cobalt(Il) 1-methylimidazole[CoPIm].
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Fig. 2. The experimental apparatus for permeability measurement.
. Metering valve 5. Permeation cell
2. On/off valve 6. Water bath
3. Pressure gauge 7. Needle valve
4. Cylinder for volume increase 8. Pressure transducer
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Fig. 3. The experimental apparatus for sorption measurement.
Pa, Pb: Pressure transducer, Va: Gas reservoir, Vb: Sorption cell

Fig. 4. 5,10,15,20-tetrakis(pentafluorophenyl)-21H, 23H-porphine
iron(IIDchloride [F,,-TPPIFeCl.
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Fig. 5. Permeability coefficients for oxygen and
membrane at 25°C.
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Fig. 6. Ideal separation factors for oxygen and nitrogen in PSf mem-
brane at 25°C.
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