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Process Development and Application of

Membrane Technology

Sumitomo Chemical Co., Ltd.
Process and Production Technology Center
Masahiko KURUMATANI

Takenori KiTAURA

Membrane separation is the separation from a mixture, of components of different molecular weights or
different chemical properties utilizing the separation ability of membranes. It is a far less energy intensive
process than distillation because it doesn’t involve any phase changes. Furthermore, the application of mem-
brane technology is not limited to just separation ; emulsifications and reactions are also possible. The authors
of this paper are currently working to develop processes based on such technologies and here they introduce
some new technologies and report on their progress in applying these technologies to the separation of resin
solutions, effluent treatment and the advanced purification of pigments.
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1IN A summary of processes based on mem-
brane technology and some examples of
their application

Application Type of Detail of separation process

membrane*)

ED Separation of alcohol and sodium formate
Purification ED,UF  Desalination of pigment

ED Organic acid purification from drainage

UF Separation of polymer and monomer
Fractionation UF Separation of polymer and organic acid

UF Oraganic recovery from emulsion
Concentration RO Concentration of COD component from drainage

*) RO : reverse osmosis membrane, UF : ultrafilter membrane,
ED : electrodialysis membrane
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Name of  Typeof  Permeation Rejection of Highly loaded

membrane membrane flux COD component components of

[kg/ (m? - hr)] [%] Biotreatment
BW-30 RO 239 975 Blocked
XLE RO 84.3 97.0 Permeates
NF-90 NF 84.0 79.1 Permeates
DK NF 154.4 46.0 Permeates
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-1+ Details of the membrane process

BW unit SW unit

Element BW30-365 (8inch) SW30HR-380 (8inch)
Membrane area [m?] 813.6 423.6
Arrangement dinlinex3parallel+4inlinex2parallel+4inline ~ 4inlinex2parallel+4inline
Pumping ability

Pump head [MPa-A] 5.2 8.5

Feed rate [Ton/hr] 24 12
Concentration rate [-] 5.5 2.7
Feed rate

Provision [Ton/hr] 194 9

Concentrate [Ton/hr] 9 7.1

Recycle [Ton/hr] 6 6

Permeate [Ton/hr] 10.4 19
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LI Ton content of the process liquid and the
required specification

Content [ppm]

Ton
Process liquid Required specification
Cu?* 22 15
Li* 3410 2500
NH4* 13 600
Na* 8 100
S042- 11100 100
Cl- 264 100
Recycle

SW-30 unit

Concentrate

IEEEEN Flow diagram of a membrane process
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11563 Comparison of filtration membranes and
electrodialysis membranes

Filtration ~ Electrodialysis
membrane  membrane

Desalination ability (SO42-) [ppm] 100 10
Required necessary membrane area [m?] 840 50
Capital-investment [M¥] 70 50
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