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SDI: is it a reliable fouling index?
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A B S T R AC T

The ASTM considers the silt density index (SDI) test as a standard test for fouling potential of 
RO and NF feed waters. Up to date, the SDI is used at many full- and pilot-scale installations. 
The design and choice of the applied RO pretreatment is to a large extent based on the SDI test 
on the raw feed water. Comparing and monitoring UF/MF membrane performance is another 
SDI application. From a practical point of view, the SDI of RO feed water preferably should be 
lower than 3. The SDI has several disadvantages making it an unreliable test. The SDI has a non 
linear relationship with the colloidal concentration in the water and it is not corrected for the 
feed water temperature. Besides that, the SDI is not based on any fi ltration model. SDI is trying 
to simulate the RO fouling using dead-end MF membrane. The modifi ed fouling index (MFI) is 
another fouling index. The MFI is based on the cake fi ltration model, can be corrected for pres-
sure and temperature and is therefore used as a promising alternative for the SDI. Nevertheless, 
the procedure of measuring a MFI is more diffi cult and not directly suitable for carrying out “in 
the fi eld”. The objective of this study therefore is to determine a theoretical relationship between 
SDI and MFI, and to validate this with experimental results. This relationship can be used to 
investigate the infl uence of membrane and testing parameters on SDI under cake fi ltration condi-
tions, implying this model is valid for cake fi ltration mechanism and a particle rejection of 100%. 
In order to calculate the SDI, the times t1 and t2 for collecting the fi rst and second sample are 
predicted using the measured MFI value and the MFI defi nition. In this research, the infl uence 
of several parameters (such as temperature, membrane resistance, etc.) on the SDI will be shown. 
The experimental results show a good agreement with the theoretical work, but only if the cake 
fi ltration start builds up directly at the beginning of the experiment. In general, this work clearly 
demonstrates that SDI currently is not reliable test for RO fouling. Either corrections for the SDI 
are necessary to give a more reliable index, or a new index has to be developed.
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1. Introduction

The membrane technology is relatively new, safe, 
economic, and environmentally friendly. On the other 

hand, some problems are present and performance 
limitation.

One of these problems is related to the presence 
in feed water of colloidal and suspended matter [1]. 
These materials tend to foul the membrane surface 
(covering the surface and blocking pores) plug the 
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