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ABSTRACT

Membrane process has been applied widely to petroleum chemistry, fine chemistry, polymer,
electronics, food, bioprocessing, and wastewater treatment process. Membrane process has
advantage that there’s no phase change through separation, energy consumption is smaller than
other separation processes. And equipment investment and operation cost are inxpensive too.

We prepared the silicone rubber membrane and then separated the heavy metal ion from
wastewater. Silicone rubber membrane was prepared using a superitical fluid process and heavy
metal ions were separated from the chromium nitrate, ferric sulfate, cupric sulfate, nickel sul-

fate aqueous solution. The pressure difference between top and bottom of separation apparatus
was preserved by vacuum pump, and the removal amount of heavy metal at each separation
step were analyzed by instrumental analysis, AAS. The surface and pore of silicone rubber
membrane was investigated using SEM, and the capability of wastewater treatment using a sili-
cone rubber membrane was proposed as calculated removal rate of heavy metal after comparing
removal amount of heavy metal to amount of heavy metal in mother solution by AAS analysis.
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Table 1. Types of membrane process

Drivi . .
Process "€ | Mechanism Applization
force
Microfiltra- Pressure |Sieve me- |Sterile filtration,
tion (0.1~1 bar) | chanism Clarification
. . Polymer solution
Ultrafiltra- Pressure | Sieve me- c er‘r;tion Ult(;a-
tion (0.5~5 bar) |chanism P !
pure water
Reverse Pressure | Solution-di- | Desalination,
0Smosis (20~100 bar)| ffusion Solute searation
Desalination, Poly-
o Concentra- | ..., . on, £
Dialysis . . |Diffusion | mer solution separa-
tion gradient .
tion
Gas permea- | Concentra- | Solution-di- | Gas mixture separa-
tion ‘tion gradient | ffusion tion

Preparation of membrane
(Silicone Rubber & SCF-CO,)

1 Waste-

( Porous membrane ) ] water

I AAS,

‘ Heavy metal removed wastewater ) | analysis

Calculation of removal rate
for heavy metal

Fig. 1. Schematic process for the removal of heavy
metal from wastewater
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1. Wastewater
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4, Pressure gauge
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Fig. 2. Separation apparatus for heavy metal re-
moval from waste water by silicone rubber
membrane.
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Table 2. Instrumental anlysis condition of each
heavy metal

Instrumental | Lamp | Wave. | .. Flame
. Shit .
condition | current | length () (1/min)
Heavy metal sample{ (mmA) | (nm) | |(C.H,/Air)
Fe 15.0 248.3 | 0.2 | 1.5/15.0

Cu 75 | 3248 | 1.3 | 1.7/15.0
Cr 75 | 359.3 | 1.3 | 2.3/15.0
Ni 100 | 2320 | 02 } 1.7/150
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Fig. 3. Calibration curve of Cu for AAS analysis.
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Fig. 4. Variation of volume swell with solubility pa-
rameter

Magnification 1000 X 210m

Fig. 5. SEM micrograph of silicone rubber mem-
brane surface.
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Magnification 2000 x :20pm

Fig. 6. SEM micrograph of cross sectional surface
of silicone rubber membrane.
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Table 3. Concentration of each heavy metal for
AAS analysis after filtration

(unit ; ppm)
Heavy metal .
Order of filtration) ¢ | <4 | & | N
Original solution 86.15 94.08 7968 91.36
1st filtration 65.10(24.4)| 66.95(28.8) | 43.81(45.0) | 60.26(34.0)
2nd filtration 44.94(478)| 45.55(51.6) | 32.62(59.1) | 42.30(53.7)
3rd filtration 36.16(58.0)| 35.97(61.8) | 26.15(67.2) | 35.32(61.3)
(684)| 24.56(73.9)| 16.43( (68.0)
(754)} 18.52(80.3)| 15.10( (76.1)
(82.6) ] 11.85(87.4)| 10.25( {816)

4th filtration 21.21(684)| 24.56(73.9) | 1643(79.4) | 20.24(68.0

)
5th filtration 21.21(75.4)| 1852(80.3)| 15.10(81.0) | 21.84(76.1
6th filtration 15.02(82.6) 11.85(87.4)| 10.25(87.1)| 16.83(8L.6
* () represents the removal rate
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Fig. 7. Variations of concentration as a function of
order of filtration, each component res-
pectively.
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