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Preparation of Silicone Rubber Membrane and its Porosity
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Dept. of Chem. Eng., College of Eng., Dankook Univ., Seoul 140~714, Korea

ABSTRACT

Membrane process has been employed to separate a specific substance from gas or liquid mix-
ture, and treat wastewater. This is due to the fact that the substance of mixture can be perme-
ated and separated selectively by membrane. Since initial equipment and operation costs are not
expensive, membrane process has been adopted in various fields such as petroleum industry,
chemistry, polymer, electronics, foods, biochemical industry and wastewater treatment.

In this study, CaCO; particles impregnated in silicone rubber network were extracted by using
supercritical carbon dioxide and pore distribution of silicone rubber-CaCO; was investigated
with varying amount of extract. Silicone rubber has excellent mechanical properties such as
heat-resistance, cold-resistance etc. and CaCOj; has microporous structure. It is possible to make
silicone rubber-CaCO; composite sheets via work-intensive kneading processes. In so doing
CaCO; particles become distributed and impregnated in silicone rubber network. Supercritical
carbon dioxide diffuse through composite sample, then sample is swollen. CaCQj; in silicone rub-
ber network is dissolved in supercritical carbon dioxide, and its sites become pores. Pore distri-
bution, pore shape and surface area are observed by SEM(scanning electron microscope) micro-
graph and BET surface area analyzer examination respectively. Pore characteristics of mem-
brane suggest the possibilities that the membrane can be used for process of mixture separation
and wastewater treatment.
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Table 1. Physical properties of SC-CO, solvent

Molecular weight 44.01
Density of gas at 60K and 1.013bar 1.868kg/m?®
Critical temperature 304.15K
Critical pressure 73.96bar

Specific heat
Gas at 288.71K and 1.013bar:
constant pressure
Gas at 288.71K :constant volume 0.647kJ/kg-K

0.842kJ/kg-K

Triple points 5.175bar abs.
(solid, liquid and gas coexist)
and 216.48K
Atmospheric sublimation point 351.65K
Latent heat vaporization
at triple point 348.2kJ/kg
at 255.35K 279.4kJ/kg
at 273.15K 234.7kJ kg

P : pressure gauge
=N T thermocouple

1. CO, cylinder 5. Water bath

2. Booster 6. Vessel

3. Reservoir 7. Flow meter

4. Forward pressure 8. Flow rate controller
regulator

Fig. 2. Schematic diagram for experiment of SFE.
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Table 2. Operating parameters for SCF Extraction

Pressure range 172~312bar(interval 35bar)
Temperature range  308.15, 323.15, 343.15K
Time 2hr
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Fig. 8. SEM micrograph of silicone rubber-CaCO,
composite sheet produced by kneading pro-
cess.

(a) : 172bar




Silicone Rubber Membrane2] A=

2 71354

(b) : 207bar

Magnification 100 x ' : 10pm

Magnification 100 x 2 104m

Fig. 9. SEM micrograph of sample after extraction of CaCO; using a supercritical CO, at 308.15K.
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