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A B S T R AC T

In this study, effects of various water quality parameters (TDS, turbidity, DOC) on seawater 
fi ltration were evaluated using the laboratory scale dual media fi lter (DMF). For this purpose, 
DMF was operated with and without in-line coagulation to fi lter four different types of artifi cial 
seawater. The standard seawater (type 1) was used as a control condition. The type 2 feed was 
used to examine the effect of TDS, type 3 for the effect of turbidity and type 4 for the effect of 
organic matter. According to this study, high TDS was benefi cial in turbidity removal when DMF 
fi ltration was performed without coagulation. High ionic strength reduced the electrical repul-
sion, helping particle capture by the fi lter media. In-line coagulation diminished the benefi cial 
effect of TDS. Backwash with wash water alone was found insuffi cient to clean the media effec-
tively when DMF was fi ltering highly turbid seawater. Coagulation helped backwash of DMF 
and restored the turbidity removal performance after backwash when fi ltering highly turbid 
seawater. Coagulation also lessened the extent of the solid breakthrough. Coagulation helped 
the organic removal by DMF, but deteriorated the turbidity removal performance instead.

Keywords: Seawater; Coagulation; Dual media fi ltration; Backwash; TDS; Turbidity; DOC

1. Introduction

Currently, with water shortages due to the limited 
availability of freshwater sources, and the reduced cost 
of reverse osmosis (RO) membrane technology, munici-
pal systems worldwide are considering whether they 
can use seawater as a drinking water source [1,2]. For 
seawater desalination, RO membranes are focused 
mainly on removing salts and dissolved ions. However, 
some particulate matters in the source water can poten-
tially foul the membrane, which results in poor-quality 
effl uent and increase operation costs [3]. So, the RO sys-
tem requires appropriate pre-treatment.

Dual media fi ltration (DMF) is a conventional sys-
tem traditionally used for the production of drinking 
water. According to Cline [4], a conventional DMF is 
most effi cient at removing particles down to 10–20 µm, 
with supplement of appropriate coagulation and other 
system operation. The other advantage of DMF is the 
cost benefi t. The cost of media replacement is extremely 
low, since the life is long and the media itself is inexpen-
sive. In addition, it does not tend to foul and is gener-
ally considered to be very sturdy. Recently, low pressure 
membrane fi ltration such as microfi ltration or ultrafi l-
tration has been proved to be more effi cient at the par-
ticle removal but these kinds of process require higher 
capital and operating costs than DMF [5,6].

Physically, inside DMF, there is a porous media, 
which the feed water passes through to remove particles 


