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ABSTRACT

The presence of elevated concentrations of arsenic found in drinking water at two geographically distant sites in
Bolivia, has required the design, construction and implementation of an arsenic removal system in order to obtain
safer water for consumption. One of the sites is in an educational unit in the peri-urban area of the city of
Cochabamba and the other is in a rural school in the town of Quillacas in the department of Oruro within the
Bolivian Altiplano area. The system consists of two arsenic removal processes that work in series: i) the RAOS
process that requires an aeration and dosing stage of ferrous sulfate and sodium citrate automatically controlled with
the flow of water, 6 photoreactors equipped with high-quality acrylic tubes transmittance placed in Fresnel-type
solar collectors with a collecting capacity of 17.5 soles) and ii) the IHE-ADART process using iron oxide-coated
sand filters, 10CS, followed by microfiltration with 5 and 1 micron polypropylene filters arranged serially. The
system is capable of removing total arsenic (particulate and dissolved) to concentrations lower than that required by
the WHO guide and the Bolivian standard NB 512 (10 pg/l) in both educational units, even when the hydrochemical
characteristics of the treated waters were substantially different. The characteristics of the well water in
Cochabamba favor the removal of arsenic up to around 75% by both processes, especially the pH, the oxide-
reduction potential and the low concentrations of competing anions (chlorides, sulfates and nitrates) for the
adsorption sites that are on the surface of the ferric hydroxide microflocks or the ferric oxide layer that covers the
sand in IOCS filters. On the other hand, the high concentrations of chlorides, borates and sulfates present in the well
water used by the Quillacas educational unit and its high salinity do not significantly affect the adsorption capacity
of the 10CS sand, allowing high removal efficiencies of arsenic (greater than 90%). In conclusion, the system is
technically adequate for the removal of natural arsenic present in groundwater in the lower Cochabamba valley and
in the southern area adjacent to Lake Poopd in the Bolivian altiplano.
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