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ABSTRACT

The results of seawater electrolysis for pretreatment with self-made diaphragm electrolyzer
and ruthenium titanium oxide electrode are presented in this study. The influences of stir-
ring and different concentrations of Cl�, Mg2+, and Ca2+ ions on chlorine evolution reaction
were investigated. Experiments of electrolyzing natural seawater were performed to evaluate
the effect of current density and water velocity on product water quality and the rate of chlo-
rine evolution. The results show that the rate of the reaction is determined by electrochemi-
cal step at low current density (<10mA/cm2), and at higher current density, the diffusion of
chloride ions is the rate-determining step. The contents of calcium and magnesium have little
influence on chlorine evolution reaction. Under the optimum operating conditions of current
density at 20.0mA/cm2 and water velocity at 14 L/h, the product water meets the criteria for
feeding reverse osmosis desalination, and the rate of the chlorine production is 1.75mL/s. In
addition, the mechanism of purification is discussed.
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1. Introduction

Acute water shortages have stimulated the investi-
gation and application of various approaches to sea-
water desalination, the market of which grows rapidly
and is supposed to double to more than $70 billion in
the next 20 years [1,2]. With the development of mem-
brane technology, reverse osmosis (RO) has been
applied commercially for many years as a major desa-
lination technology [3,4]. However, RO membranes
are sensitive to various types of pollutants, such as
suspended solids, colloidal species, organic matters

etc. Membrane fouling seriously decreases membrane
productivity and causes deterioration of product
water quality [5]. Therefore, the pretreatment process
is necessary to supply good feed water. With
conventional pretreatment including clarification, sand
filtration and cartridge filtration [6], it is difficult to
produce high-quality feed water for RO. In addition,
chemical treatment with coagulants should be used
prior to integrated membrane technology [2].

Attention was focused on electrochemical
treatment techniques due to their versatility and
environmental compatibility [7,8]. In the last decades,
electrochemical processes such as electro-coagulation,

*Corresponding author.

Presented at the 2012 Qingdao International Desalination Conference June 26–29, 2012, Qingdao, China

1944-3994/1944-3986 � 2013 Balaban Desalination Publications. All rights reserved.

Desalination and Water Treatment
www.deswater.com

doi: 10.1080/19443994.2013.782088

51 (2013) 3858–3863

May




