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Abstract: The ideal membranes for membrane-covered oxygen probes system should be selectively permeable for
oxygen and chemically inert, and have good mechanical strength. Polysulfone(PSf) was selected to develop the
membrane for membrane-covered oxygen electrodes system.

PS{ membranes have properties such as good reproducibility, good mechanical strength, chemical inertness, and
high heat resistance. PSf membranes were cast from polymer solution on the glass plate at constant temperature,
and casting solvents used were tetrahydrofuran(THF), methylene chloride, and N-methyl-2-pyrrolidone(NMP).
Tricresyl phosphate(TCP) as plasicizer was added to PSf to increase the softness of membrane. The permeation

characteristics were observed for pure oxygen and nitrogen through pure PSf membranes by variable volume
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method and membrane-covered electrode system.

The permeability coefficients of oxygen and nitrogen measured by variable volume method were slightly de-
creased with increasing of upstream pressure. The permeation properties of PSf membrane using methylene
choride as casting solvent were not affected by the PSf amount of polymer solution. The permeability coefficients
of oxygen and nitrogen for PSf membrane containing TCP were very slightly lower than those for pure PSf
membrane, but ideal separation factors were slightly higher. The flexibility of PSf membrane containing 2wt%
TCP was better than that of pure PSf membrane. It was expected that this increase in flexibility would solve the
difficulty of fixing the membrane to the cathode.

The membrane-covered oxygen probes system was composed of anode, cathode and electrolyte. The type of the
anode was Ag/AgCl half-cell, that of cathode was Ag, and the electrolyte was 4N KCl solution. The result of
sampled current voltametry for PSf membrane showed the plateu region at —0.3V~—1.0V. The correlation coeffi-
cient of oxygen partial pressure versus current for PS{ membrane was relatively high, 0.99949. It was concluded

that PSf membrane was the good candidate for the membrane-covered oxygen probes system.
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1. Needle Valve 7. Sampling Port
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3. Pressure Gauge 9. 3-Way Valve
4. ON/OFF Valve 10. Capillary

5. Permeation Cell 11. Vacuum Gauge
6. Water Bath 12. ON/OFF Valve

Fig. 1. The experimental apparutus for permeability
mesurement.
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Fig. 2. The experimental apparutus for measuring

oxygen by membrane-covered electrode.
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with Teflon membrane.
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Fig. 10. The permeability coefficients for oxygen
and nitrogen in PSf membranes containing
TCP 2wt% at 25C.
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nitrogen in PSf membranes containing TCP
2wt% at 25C.
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Nomenclature

. permeation area [cm?]

. sorbed concentration [em*(STP)/cm?)
- diffusion coefficient [em?/sec]

. diffusion flux [em*(STP)/cm? sec]

: membrane thickness [cm]

U= g0 >

/em? s emHg]
» . barometeric pressure [cmHg]
. permeated amount [cm*(STP) ]
: solubility coefficient [cm*(STP)/cm?® cmHg]
. temperature [K]

I B2 - =]

: time [sec]

g3, AT7H A53, 1996

. permeability coefficient [Barrer=cm?*(STP)cm
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