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A B S T R AC T

Silt Density Index (SDI) has been used as the most popular fouling index for reverse osmosis 
(RO) feed water to select a proper pretreatment option for RO processes. However, SDI lacks the 
fundamental consideration of RO membrane fouling, because SDI is supposed to be only sensi-
tive to particles larger than 0.45 μm in diameter while fi ne particles (which can pass through 
a 0.45 μm fi lter) and dissolved organic matters can be potent foulants for RO processes. Our 
study started from the suspected performance of SDI based on its lack of the fundamental basis. 
Various sources of SDI data from nine literatures were collected and analyzed with turbidity 
and dissolved organic carbon (DOC). Interestingly, the result of our study shows that SDI can 
express the amount of particulate and organic fouling together. SDI can be described as a func-
tion of turbidity, DOC, and a categorical binary variable, M, for pretreatment type (i.e., M = 1 for 
membrane fi ltration and M = 0 for other methods). SDI increases if either of turbidity or DOC 
becomes higher and membrane fi ltration is not used as a pretreatment option according to the 
multiple linear regression method using various data sources. Therefore, our study concludes 
that SDI can measure the potential of fouling effectively.
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1. Introduction

Membrane fi ltration has been spotlighted as a tech-
nology capable of overcoming the scarcity of water 
resources resulting from global climate change and 
environmental pollution. However, fouling resistibility
is always the concern when seeking to enhance the effi -
ciency of membrane fi ltration technology. Generally,
pretreatment coupled with periodic backwashing is 

used to reduce fouling resistibility. Because reverse 
osmosis (RO) processes require a high pressure under 
which to operate, pretreatment is more preferred over 
backwashing to reduce fouling resistibility. Selecting an 
appropriate pretreatment system has been one of the 
most important design factors for RO processes and it 
is still the most concern of RO system engineers and 
researchers recently [1–5].

Silt Density Index (SDI) is generally used as a stan-
dard of the RO feed water quality [6]. A SDI test of a 
dead-end fi ltration unit with 0.45 µm membrane requires 




