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Abstract
Phycoremediation is the use of algae for the removal or biotransformation of pollutants from wastewater. Employing this
technology in the treatment of industrial effluents presents an alternative to the current practice of using conventional methods, including physical and chemical methods. In the present study, the effluent from a leather-processing chemical manufacturing facility, situated at Ranipet, Tamil Nadu, India, was treated using the microalga, Chlorella vulgaris, which was
isolated from the effluent itself. The objective of this study was to treat the effluent as well as ETP (effluent treatment plant)
solid waste by phycoremediation (pilot-scale field study as well as laboratory study) and to analyse the physico-chemical
parameters before and after treatment. The results obtained showed that Chlorella vulgaris exhibited appreciable nutrient
scavenging properties under both laboratory and field conditions, although phycoremediation carried out in sunlight (field
study) gave better results. Moreover, the growth of Chlorella vulgaris was faster under field conditions.
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municipal wastewater in facultative or aerobic ponds (Aziz
and Ng, 1993; Mara and Pearson, 1986; Oswald, 1995). They
have been used for removing nitrogen and phosphorus from
wastewater (Oswald, 1988) and have the potential to be used to
remove various pollutants, including oxides of nitrogen (NOx)
(Nagase et al., 2001). Similarly, degradation of complex organic
carbon substrates in tannery wastewater has been attempted in
high-rate algal ponding systems (Dunn, 1998). Finally, if the
purpose is to cultivate green biomass in the wastewater, microalgae would be a good alternative to chemical precipitation
(Larsdotter, 2006).
Microalgae assimilate a significant amount of nutrients
because they require high amounts of nitrogen and phosphorus
for the synthesis of proteins (45-60% of microalgal dry weight),
nucleic acids and phospholipids. Nutrient removal can also be
further increased by NH3 stripping or P precipitation due to the
rise in the pH associated with photosynthesis (Laliberté et al.,
1994; Nurdogan and Oswald, 1995; Oswald, 2003).
In the era of global warming, climate change and carbon
crediting, there is grave concern about increasing carbon
dioxide levels in addition to the laborious task of treating
pollutant-containing wastes. Of late, microalgal cultures have
been proposed for use in fixation of CO2, which is of interest in
greenhouse gas mitigation and in production of biofuels. Algae
considered as green-cell factories are not only good scavengers
of toxic chemicals but are also involved in oxygenation of the
atmosphere and carbon dioxide sequestration, thereby making
them a better candidate among bioremediation systems. The
development of this idea was first conceptualised by Oswald
and Golueke (1960), who described a large-scale system with
dozens of large (40 ha) high-rate ponds, with the algae grown
and the biomass harvested by a simple flocculation-settling
step, and the concentrated algal sludge anaerobically digested
to produce biogas (methane and CO2).
Using microalgae in continuous treatment processes would
be of great advantage, because most industries are in dire
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Introduction
Phycoremediation is the use of macroalgae or microalgae for
the removal or biotransformation of pollutants, including nutrients and xenobiotics, from wastewater and CO2 from waste air
(Olguin, 2003). Over the last few decades, efforts have been
made to apply intensive microalgal cultures to perform the
biological tertiary treatment of secondary effluents (Oswald and
Gotaas, 1957; De la Noüe et al., 1992). The underlying assumption is that the microalgae will transform some of the contaminants into non-hazardous materials enabling the treated water to
then be reused or safely discharged (Oswald, 1988). As microalgae use carbon dioxide as a carbon source, they can grow photoautotrophically without the addition of an organic carbon source.
Unicellular green algae such as Chlorella spp. and Scenedesmus
spp. have been widely used in wastewater treatment as they often
colonise the ponds naturally and have fast growth rates and high
nutrient removal capabilities. Thus, the use of microalgae for
removal of nutrients from different wastes has been described
by a number of authors (Beneman et al., 1980; De-Bashan et al.,
2002; Gantar et al., 1991; Queiroz et al., 2007).
Microalgae offer a low-cost and effective approach to
remove excess nutrients and other contaminants in tertiary
wastewater treatment, while producing potentially valuable biomass, because of a high capacity for inorganic nutrient uptake
(Bolan et al., 2004; Muñoz and Guieyssea, 2006). In a study by
Zhang et al. (2008), Scendesmus sp. showed high removal efficiency for inorganic nutrients from artificial and real domestic
secondary effluents. In addition, microalgae play an important
role during the tertiary treatment of domestic wastewater in
maturation ponds or the treatment of small- to middle-scale

