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Abstract: This study deals with the surface fluorination of poly(phenylene oxide) (PPO) with the direct contact of 100
ppm fluorine gas. To characterize the surface fluorinated membranes, the contac angle measurement, X-ray photoelectron mi-
croscopy analysis and the gas permeation experiments were performed. As the fluorination time increases, the hydro-
phobicity of membrane surfaces is increased by the surface characterization. In general, as expected, the overall gas perme-
ability was reduced. Typically, the permeability reduction of 33% for nitrogen, 23% for oxygen and 3% for carbon dioxide
were observed when the membranes were exposed in 100 ppm environment for 60 min., meanwhile the selectivity was in-
creased from 3.92 to 4.47 for O/N, and 18.09 to 25.4 for COy/N,, respectively.
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Fig. 1. Upper bound correlation for O»/N, separation.
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Table 1. Typical Polymer Membrane Characteristics for
COY/N;

Permeance Selectivity

Material (m¥n’ - Pa - 5) aCO/N,
Polyimide 735 43
Polydimethy! phenvylene oxide 2750 19
Polysulfone 450 31
Polyestersulfone 665 24.7
Poly(4-vinylpyridine)/Polyetherimide 525 20
Poé}ll;zg}{lonitrile with poly ethylene 01 279
Poly(amide-6-b-ethylene oxide) 608 61
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Fig. 2. Membrane preparation of PPO membrane.
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2.3. XPS (X-ray Photoelectron Spectroscopy)
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2.5. 7|1ARAE(Gas Permeation Measurement)
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Fig. 4. Apparatus of gas permeation process.
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1. XPS(X-ray Photoelectron Spectroscopy)
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Fig. 5. Schematic diagram of the membrane cell used in
this study.
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Fig. 6. ESCA survey scan spectrum of untreated and fluori-
nated PPO membranes.
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Table 2. Atomic Percent Result of XPS Spectra

Components
Sample
Cls Ols
PPO no treatment 89.4%  10.6%
PPO 100 ppm 10 min  80.0%  12.7%
PPO 100 ppm 30 min  71.1%  20.7%
PPO 100 ppm 60 min  69.7%  17.5%
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Fig. 7. Fluorine contents against the depth of the mem-
brane from the surface.

108

T T T T T
20 30 40 50 &0
Fluorination tinwe {min)

Fig. 8. Contact angle values with varying the fluorination
time.

T
10

T
]



FHEAS ] GE Poly(phenylene oxide)] 714 FAAF A+ 111

Table 3. Depth Profile of Surface Modified Membranes

Atomic percent (%) of fluorine as
fluorination time

Depth (nm)
100 ppm- 100 ppm- 100 ppm-
10 min 30 min 60 min
0 7.31 8.25 12.82
4.96 1.92 0.73 1.65
10.25 0.97 0.54 0.71
20.93 0.56 — 0.28
30.28 0.03 1.06 0.71
49.77 0.33 0.45 0.24
59.88 0.31 - —
69.95 0.33 — 0.71
75.57 - 027 -
100.25 - 0.19 -
140.56 - 0.12 -
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Table 4. Permselectivities of the Surface Fluorinated Membranes
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