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A Studv on Oxygen Permeability of Polypropyiene Membranes and their
Temperature Dependency using Medical Oxygen Sensor
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The oxygen permeation characteristics of BOPP, OPP and CPP membranes were studied against various thicknesses and
temperatures. The experimental results showed that the present method of using electrochemical oxygen sensor was a
convenient method for measurement of membrane permeability of oxygen and its activation energy, while the thickness
dependency on permeability has an order of BOPP > CPP > OPP. And the activation energy of oxygen permeability
showed different values for each membrane ranging from 13.1 kd/mol to 28.5 kJ/mol, without depending on membrane
thickness, presumably due to its depending upon membrane material itself.
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Figure 1. Schematic diagram of medical oxygen sensor.
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Figure 2. Schematic diagram of experimental set-up.
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Figure 3. One dimensional oxygen flux model to cathode surface.
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Figure 4. Partial pressure of oxygen vs. steady state current with various
thickness of BOPP at 15C, 25T and 357C.
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Figure 5. Partial pressure of oxygen vs. steady state current for various
thickness of OPP at 15C, 25C and 35TC.
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Figure 6. Partial pressure of oxygen vs. steady state current for various

thickness of CPP at 15, 25T and 357C.

Table 1. Comparison of oxygen permeability of membranes

Membrane | Temperature (°C) | Thickness (um) | Permeability (barrer)

15 0.78

15 20 0.91

40 1.13

15 1.23

BOPP 25 20 1.47
40 1.72

15 1.64

35 20 1.68

40 2.11

20 0.61

15 25 0.68

40 0.59

20 0.89

OPP 25 25 0.88
40 0.83

20 1.07

35 25 0.96

40 0.89

20 0.84

15 25 1.03

30 1.16

20 113

CPP 25 25 1.37
30 1.65

20 1.30

35 25 1.57

30 1.84
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Table 2. Comparison of activation energy

Membrane Thickness (ym) Activation Energy (kJ/mol)
15 28.5
BOPP 20 233
40 238
20 21.5
OPP 25 13.1
40 15.6
20 16.7
CPP 25 16.2
30 17.6
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A: diffusion area of cathode [cm?]

D,,: membrane diffusion coefficient of oxygen [cm?/s]
d,,: thickness of membrane [cm]

F: Faraday constant [96,500 C/equiv.]

I: current [A]

I,: cumrent at steady state [A]

I,: current at unsteady state [A]

n: number of electrons per mole of oxygen

P: pressure of oxygen [cmHg]

P,,: membrane permeability

~10.cm*(STP) - em.

barrer = 10 0
cm” - cmHg - s

P,: partial pressure of oxygen [cmHg]
t: time [s]
x: distance from cathode to bulk liquid [cm]
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