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ABSTRACT

The Mitsubishi Heavy industries, Ltd. has been challenging the development of a chemical-
free pretreatment. In this paper, we will present our experience of the field tests. The test
results turned out to be very successful and proved that the chemical-free pretreatment is
applicable for reverse osmosis seawater desalination. Chemical-free rapid sand filtration
especially is the most promising process, which has been applied as a pretreatment system
of salt manufacturing works in Japan and worked in condition for more than 40 years.
Although the exact mechanism has not been identified, the performance of this system seems
to be related to the microbial activity. It is hoped that this pretreatment system will solve the
environmental problem that is caused by a seawater desalination plant.
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1. Introduction

Today, one of the largest global concerns is the
deficiency of freshwater. This problem is getting
even worse as the cities and populations are gradu-
ally growing due to the increasing need for water
in the fields of agriculture, industry, and house-
holds. Due to this situation, the desalination tech-
nology has slowly started receiving global attention,
as it could serve as a means for increasing the sup-
ply of available freshwater in those regions of the
world where water is scarce. Especially, the demand
for seawater desalination is slowly increasing, as the
seawater is a practically unlimited resource of

water. Among the few seawater desalination
technologies known, the reverse osmosis (RO) tech-
nology is prevalent due to a host of merits such as
lower energy that it offers than any other technol-
ogy. In fact, several large-scale seawater reverse
osmosis (SWRO) desalination plants have been built
in recent years, and the construction of newer
plants is expected to increase in the near future.

Although the RO seawater desalination technology
has shown some progress, there are still few concerns
voiced about the potential environmental impacts
posed by such large-scale seawater desalination
plants. One of the concerns put forth is the environ-
mental impact caused by the chemicals that are used
in any SWRO desalination plant. Especially the pre-
treatment system, which is needed to remove silts,*Corresponding author.
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