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The Present Status and Future Prospects
of Membrane Separation Processes
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This paper summarizes the lecture delivered by prof. Dr. H. Ohya of Yokohama
National University at the 30 th anniversary of our foundation. In this article,

he gives an outline of membrane separation processes.

‘Especially, history,

principle, market, membrane structure, and problems are descrlbed In addition,
as one example of future membrane separation processes, C. E. L. S. S (Closed
Ecological Life Support System) is also described..:- o :
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Table 1 Driving forces vs. osmosis and dialysis!)
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Table 2 Market size of membrane processes in the world®

. j Market
Process/Concept  Materials Passed Driving Force Material Retained — Size®
. {$ million/yr)
Microfiltration Water and  Pressure. Suspended Material 150
Dissolved Difference (silica. bacteria,
: Water  SPeEClES typically 10 etc.). Variable'
Microporous  membrang psi particle.size
cutoffs
Dialysis Ions and Low- Concentration Dissolved and Sus- 200
. molecular-  Difference pended Material
Feed Purified o |
steam  weight with molecular
Diprrities B Dialysate feed organics Weight > 1000
Dialysis  menibrane
(urea. etc.)
Electrodialysis - Ions ~ Voltage, All Nonionic and 35
typically 1 Macro-molecular
Concentrat .
s to 2V/cell species
LDroduct .
pair
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Reverse Osmosis Water Pressure " Virtually all Sus- 100
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Waler
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Semiperimeable membrane .
psi
Ultrafiltration Water and  Pressure ~  Biologicals,Colloids, 50
o a  Salts Difference, and Macromole-
Lt *
B Vter ) typically cules. Variable
U emibrene 10 to 100 molecular weight
psi : cutoffs
Gas Separation Gases and Pressure Membrane-imper-  10-15
L Vapors Difference, meable Gases and
Feed s :
‘L{‘:};:E: aa 1 to 100 Vapors
< il
Semipermeadle  menbrane Las atm

a Use of. membranes in electrodes is estlmated at $ 10 mllhon and in controlled-

release devices at more than $ 100 million armually Source: H. K. Lonsdale
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Table 3 Structure and function of membranes®

Structure Usage Mechanism
Porous Microfiltration =~ - . Sieve Filtration
Uncharged 1 U.ltraffltratxon Affinity with membrane
Megmbrane I Dialysis materials and solvents or
Reverse Osmosis solutes
Non Porous  Barrier (for wrapping) Solution and Diffusion
Porous Ultrafiltration’ Sieve Filtration
‘ Dialysis ' -~ Donnan Exclusion
' i T Reverse Osmosis
Charged ‘ Mosaic Membrane (for
Membrane . Piezo Dialysis)
Ton Exchange Membrane - . I
. Dlaphragm for : d
Non Porous” EIectxolysxs Donnan Exclusion
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