
Desalination and Water Treatment
www.deswater.com
1944-3994 / 1944-3986 © 2009 Desalination Publications.  All rights reserved.
doi: 10.5004/dwt.2009.727

10 (2009) 64–72
	 October

* Corresponding author.

Presented at EuroMed 2008, Desalination for Clean Water and Energy Cooperation among Mediterranean Countries of Europe and the
MENA Region, 9–13 November 2008, King Hussein Bin Talal Convention Center, Dead Sea, Jordan.

MFI–UF constant pressure at high ionic strength conditions

Sergio G. Salinas Rodrígueza,b, Badar Al-Rabaania, Maria D. Kennedya, Gary L. Amya,b, 
Jan C. Schippersa

aUNESCO – IHE Institute for Water Education, Westvest 7, 2611 AX Delft, The Netherlands
bDelft University of Technology, Stevinweg 1 2628 CN Delft, The Netherlands
Tel. +31 643221135; Fax +31 152122921; email: s.salinas@unesco-ihe.org

Received 13 October 2008; Accepted in revised form 11 April 2009

abstract
It has been clearly proven that particles much smaller than 0.45 µm are responsible for colloidal 
fouling of the surface of RO and NF membranes. As a consequence the predictive value of SDI 
and MFI (0.45 µm) in particulate fouling is doubtful. To overcome this deficiency the MFI–UF has 
been developed, making use of ultrafiltration membrane with different pore sizes and measured at 
constant pressure or constant flux. The MFI–UF has not yet been tested and evaluated for brackish/
estuarine water and seawater. The objective of this work is to investigate the effect of salinity on the 
MFI–UF constant pressure for higher ionic strength conditions present in brackish/estuarine waters 
and seawater prior to application to reverse osmosis. For this, specific objectives are to ascertain 
the effect of pressure and ionic strength on various membrane filters. Membrane filters consisting 
of three membrane materials were tested – PES, RC, and PVDF – with different MWCOs (100, 30 
and 10 kDa and 0.1 µm for PDVF). Ultra pure water was used to prepared standard solutions hav-
ing different salinities, together with Delft canal water and Delft tap water. One membrane filter 
showed significant compaction after testing with ultra pure water namely 100 kDa RC membrane 
at pressures above 1.5 bar. “Salt compaction” measured at 1 bar and by increasing the salt concen-
tration in 5 g/L steps was higher for PES than for RC membranes. PVDF membranes only showed 
apparent/salt compaction starting at 20 g/L. For PES membranes,the observed flux decline due to 
sodium chloride was faster and higher than for RC and PVDF membranes. The calculated “blank” 
or apparent MFI–UF values due to salinity were low compared to MFI values usually observed in 
surface and seawaters. Pre- conditioning of the membranes by soaking in sodium chloride solutions 
might eliminate this blank previous testing. Addition of different amounts of sodium chloride to 
tap water and to canal water resulted in higher values of MFI for MF membranes, while for UF 
membranes the effect was not significant (7% deviation from 0 to 35 g/L).
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