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Fabrication of Fluorinated Polymeric Membranes and Their Noble Gas Separation Properties
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Fluorinated polymeric membranes were prepared by direct surface modification of PDMS with fluorine gas (50~2000
pmol/mol in nitrogen). The formed fluorinated polymeric membranes were characterized by FT-IR spectroscopy, GC (Gas
chromatography), atomic force microscopy, and scanning electron microscopy. Direct fluorination resulted in the change of
permeability and selectivity of various gases (pure gases such as CO,, O, Ny, CoHi, mixture of He, Ne, Kr, Xe) through
PDMS membranes. Fluorination resulted in the maximum 50% increase of selectivity through PDMS membrane.
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Figure 1. OM (Optical Microscope) image of composite membrane
(x400).
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Figure 2. OM (Optical Microscope) image of fluorinated membrane
(x100).
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Figure 3. AFM (Atomic Force Microscope) image of fluorinated
membrane.

(a)

Figure 4. SEM image of fluorinated membrane : (a), (c) untreated (b),
(d) treated with F2, S00 ppm 60 min.
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Figure 5. IR spectra of fluorinated membrane.
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Figure 6. IR spectra of fluorinated membrane.
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Figure 7. Selectivity of noble gas for fluorination in stream mode.
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Figure 8. Selectivity of noble gas for fluorination under static conditions
mode.
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Table 1. Selectivity of Noble Gas

o & max % increment ( @ ma/ @o *100)
COo/N; 11.1* 13.4* 121% at 9 min
02/N, 2.4* 2.6% 108% at 6 min
CoHa/N2 7.4% - Continuous decrease
Ne/Na 0.84 0.69 78% at 60 min
Kr/N, 1.18 1.46 123% at 60 min
Xe/Ny 1.28 1.79 139% at 60 min

* Ideal selectivity (i.e., Pgas/Pnitrogen)
o : Selectivity of unfluorinated membrane

@ max

: Selectivity with the maximum performance
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Figure 9. Noble gas size and selectivity.
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