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High water flux (low capital cost)
High solute rejection (high water purity)
Long-term stability of water flux and rejection
(Membrane fouling)
Mechanical, chemical and thermal stability
Minimum pre-treatment (backflushing and chemical 
treatment)
Can be processed into large-scale membranes and 
modules
Inexpensive!
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Poor long-term stability of water flux
(Membrane Fouling)

Backflushing and chemical treatment

High membrane replacement cost

Poor resistance to chlorine

Membrane system size
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Schematic Structures of Porous 
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Microporous Ultrafiltration Membrane
Selective skin layerSelective skin layer

Porous substratePorous substrate

Non-Porous Ultrafiltration Membrane

NonNon--porous hydrophilicporous hydrophilic
Surface coating (0.1Surface coating (0.1--0.5 0.5 µµm)m)

Porous substratePorous substrate
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Integral asymmetric membrane (Cellulose acetate)Integral asymmetric membrane (Cellulose acetate)

Selective layer (Material A)

Microporous substrate
(Material A)

ThinThin--film composite membrane (Polyamide)film composite membrane (Polyamide)

Selective layer (Material A)

Microporous substrate
(Material B)
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•• Expected RO/NF membrane lifetime ~ 3Expected RO/NF membrane lifetime ~ 3--5 years.5 years.
•• Actual RO/NF membrane lifetime ~ 7Actual RO/NF membrane lifetime ~ 7--12 years.12 years.
•• Membrane replacement makes up for ~ 60% of annual sales.Membrane replacement makes up for ~ 60% of annual sales.

R. Truby, Water Executive, September/October 2004, p.9 
(Supplement of  Ultrapure Water 21, 2004)

2003 RO/NF Module Sales Distribution
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Interfacial Polymerization for Preparation 
of Thin-Film Composite RO Membranes
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Rejection and Water Flux of RO 
Seawater Desalination Membranes
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28 gfd 28 gfd

37 gfd 45 gfd

S.-Y. Kwak, D.W. Ihm, J. Membrane Sci. 158 (1999) 143-153



Cross-Section of Interfacial Polyamide 
Composite Membranes (BW 30)
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Ridge and valleyRidge and valley
structurestructure
~ 0.2 ~ 0.2 -- 0.5 0.5 µµmm

Selective layerSelective layer
~ 500 ~ 500 -- 1,000 1,000 ÅÅ
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ESPA-3 - coated

AFM pictures courtesy of Jennifer Louie, Stanford University
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