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A B S T R AC T

River-derived algae, Phormidium luridum, Gloeothece rupestris and Chlorococcum infusionum a low-
cost material were studied for its ability to remove water pollutants for safe drinking water at 
neutral pH. The algae were grown on naturally occurring gravels in a glass column of nutrient 
enriched with raw-water media. The effect of fl ow-rate and temperature on bioaccumulation 
was investigated. Sorption isotherm followed the Langmuir model with a high Q0 value 
(22.7 mg g−1) and the value is in well agreement with the break through capacity (16.8 mg g−1). 
Different physicochemical and bacteriological parameters were studied to investigate the 
purity of the effl uent. The method effectively permits the quantitative removal (>95%) of both 
chemical (F−, AsO4

−3, PO4
−3, Fe+3, As+3) and bio-pollutants (total coli form, Faecal coli form, E. coli), 

from raw water.
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1. Introduction

In India, more than 80% of total population is 
suffering from neurological and renal disturbances, 
as well as from water borne diseases like Typhoid, 
Cholera, Gastroenteritis, Hepatitis, Dysentery, Diarrhea, 
due to the presence of both chemicals as well as bio-tox-
icants. The removal of metalic toxicants from raw water 
is also becoming more important with the increase in 
industrial activities [1]. Algae, bacteria, fungi and yeasts 
have proved to be the potential biosorbents of metals [2]. 
Bioaccumulation is more advantageous over the con-
ventional treatment methods (Reverse Osmosis, Elec-
trodialysis, Ultrafi ltration, Ion-exchange and Chemical 
Precipitation). It is [3] now one of the most interesting 

areas in analytical chemistry for the removal of chemi-
cal and biopollutants, because it is ecofriendly, simple, 
selective, rapid, highly effi cient and cost effective. Bio-
sorbents can easily be regenerated and it needs no addi-
tional nutrients for its growth. Moreover, biosorption 
works at neutral pH. Many studies have shown that the 
principal factors infl uencing bioaccumulation by the 
non-viable algae include pH [4], presence of alkaloids in 
biosorbents [5], heavy metal species [6], competing ions 
[7], and the type of algae and fungi [4,8]. Some marine 
algae show a high capacity for bioaccumulation and bio-
concentration of metals and metalloids, and have there-
fore been proposed for purifi cation purposes of polluted 
aquatic media [9]. Cyanobacterium Phormidium sp. was 
shown to have the capabilities of endurance against a 
high concentration stress of arsenic and of accumulation 
of arsenic [10]. Cyanobacterium Gloeocapsa sp. grown at 




