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Abstract: Polymer-metal complexed membranes were prepared by solvent evaporation method using ethylcellulose,
platinum( IT )acetylacetonate, and rhodium(I)acetylacetonate. The various composition of metal salt(0.3-4.0 wt%) were
employed to obtain the optimum performance of final membrane. EC-metal complexed membranes were characterized by
FTIR and scanning electron microscopy(SEM) to observe the morphology and the performance of oxygen, nitrogen, carbon
dioxide, and methane gases was tested. It was shown that the metal salts enhanced the permeability of all gases without
decrease of selectivity. However, it was found that Pt had more effects on the permeability of oxygen and nitrogen gases
while Rh had more effects on the permeability of carbon dioxide and methane gases. EC-Pt complexed membrane(Pt
1.0 wt%) even showed the enhanced selectivity of oxygen/nitrogen(37%) due to the affinity characteristic of Pt to oxygen.
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Fig. 1. FT-IR spectra of EC and EC-Pt complexed mem-
branes. (a) EC membrane, (b) EC-Pt(0.3 wt%), (c) EC-Pt
(0.5 wt%), (d) EC-Py(1.0 wt%), (¢) EC-Pt(2.0 wt%), (f)
EC-Pt(3.0 wt%), (g) EC-Pt(4.0 wt%)
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Fig. 2. FT-IR spectra of EC and EC-Rh complexed
membranes. (a) EC membrane, (b) EC-Rh(0.3 wt%), (c)
EC-Rh(0.5 wt%), (d) EC-Rh(1.0 wt%), (¢) EC-Rh(2.0 wt%),
(fy EC-Rh(3.0 wt%), (g) EC-Rh(4.0 wt%)
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Fig. 3. EDS spectrum of EC-Pt(2 wt%) complexed mem-
brane.
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Fig. 4. EDS spectrum of EC-Rh(2 wt%) complexed mem-
brane.
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Fig. 5. SEM micrographs of the surface of EC, EC-Pt, and EC-Rh complexed membranes. (x1500, scale bar=20 u)
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(h) EC-Rh 0.3 wt%

(i) EC-Rh 1 wi%
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(i) EC-Rh 0.5 wt%

(k) EC-Rh 2 wt%

() EC-Rh 3 wt%
Fig. 6. SEM micrographs of the cross-section of EC, EC-Pt, and EC-Rh complexed membranes. (%1500, scale bar=20 u)
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Fig. 7. Permeability of oxygen depending on the compo-
sition of metals in the EC-metal complexed membranes.
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Fig. 8. Permeability of nitrogen depending on the com-
position of metals in the EC-metal complexed membranes.

Permeability of Carbondioxide
200
T
] 150
@ :
2 Pt
Z 100 |« R
£
g 50
g
0 . R A . . ;
0 0.3 0.5 1 2 3 4
Metals in Membrane(wt %)

Fig. 9. Permeability of carbon dioxide depending on the
composition of metals in the EC-metal complexed mem-
branes.
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Fig. 10. Permeability of mathane depending on the com-
position of metals in the EC-metal complexed membranes
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Fig. 11. Selectivity of oxygen/nitrogen with various com-
position of metals in the EC-metal complexed membranes.
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Fig. 12. Selectivity of carbon dioxide/methane with
various composition of metals in the EC-metal complexed
membranes.
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