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ABSTRACT

This paper presents the results of research work conducted as part of a doctoral thesis and
undertaken with the aim of resolving the problem of accelerated fouling of reverse osmosis mem-
branes (made from spiral-wound polyamide), as a result of the deposition of colloidal parti-
cles (particulate fouling), the precipitation of inorganic salts (scaling) and the accumulation
of living and/or dead biological matter (biofouling). The reverse osmosis modules affected
form part of the Las Palmas III (LP3) desalination plant run by the company EMALSA
(Spanish initials: Empresa Mixta de Aguas de Las Palmas). This plant is located on the island
of Gran Canaria (Spain) and supplies potable water to around half a million people.
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1. Background

The seawater desalination plant Las Palmas III
(LP3) has been at the vanguard of research osmosis
desalination technology since the time of its construc-
tion with the latest advances available. At the time it
was put into operation between the end of 1989 and
the start of 1990, the plant was one of the most mod-
ern and the largest of its type in the world. The plant
has been run since its inauguration by a company
called EMALSA (Empresa Mixta de Aguas de las Pal-
mas SA) and is responsible for the supply of potable
water to around 500,000 people in the town of Santa

Brı́gida and the city of Las Palmas de Gran Canaria
(Canary Islands, Spain) [1–3,5,6,26].

The LP3 plant draws seawater for desalination
through an open intake system and, since its incep-
tion, has been affected by a series of technical prob-
lems which have been growing steadily worse. These
problems include accelerated membrane fouling, the
presence of unpleasant odours, rapid increases in
module pressure loss, rapid falls in the quantity and
quality of the water product, etc. These problems have
obliged those responsible for running the plant to
wash the membranes each 15–20days, which has
obviously had a direct effect on operating costs [2–6].

A research project was formulated during the
search for solutions to the aforementioned problems.*Corresponding author.
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