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A B S T R AC T

The effectiveness of two pretreatments for open intake seawater reverse osmosis (RO), aerated 
spiral wound ultrafi ltration (ASWUF) and physicochemical (PC) pretreatment, were evaluated. 
Their effi ciency in removing particulate materials was assessed by SDI, turbidity and Particle 
Size Distribution. Aerobic bacteria levels indicated the effectiveness of bacterial removal. Organic 
matter was characterized by TOC and UV254. The apparent molecular weight (MW) distribution 
of organic matter was determined by centrifugal ultrafi ltration fractionation and the effect of 
pretreated effl uent on seawater RO fl ux decline was evaluated by a bench-scale test. Both pre-
treatments lowered feed water SDI to 2 and turbidity to 0.4 NTU and were highly effi cient in 
removing particles larger than 1 μm. In general, ASWUF was more effective than PC, although 
PC removed TOC more effi ciently. For both pretreatments, TOC fractions with a MW of under 
3 kDa remained in treated water. Both pretreatments made effl uents of excellent microbiologi-
cal quality; however aerobic bacteria were isolated depending on the level of residual chlorine. 
Specifi c fl ux decline was slightly higher for seawater pretreated with PC and SEM revealed the 
presence of several foulants. Special care must be taken to prevent the contamination of the pre-
treated water zone (tanks, pipes…) in order to maintain the quality of infl uent to RO membranes.
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1. Introduction

Reverse osmosis (RO) is the most widely used desal-
ination process in the world today with an 80% share of 
the market [1]. Its main advantages are the simplicity 
of the process, normally composed of built-in modules 
and the costs involved compared to other desalination 

technologies. However, RO has certain membrane-
related drawbacks, mainly, fouling.

Fouling is a crucial factor in the performance of 
RO plants, because it decreases the permeate fl ux and 
increases the concentration of solutes in the product. 
This causes operational costs to increase due to higher 
energy demands, and increases the membrane replace-
ment rate. Considerable in-depth research has been 
done into fouling mechanisms, of which biofouling, 
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