Treatment of groundwater contaminated by arsenic using iron
oxides/hydroxides

1. Azevedo'. A. Silva', O. Freitas', S. I-'igueirodo'. A. Ferreira®, A. Fitza®

' REQUIMTE. Instituto Superior de Engenbaria do Porto, Portugal
i “INETE S. Mamede de Infesta, Portugal
" CIGAR, Faculty of Engineening, University of Porto. Portugal

In natural waters inorganic arsenic appears commonly in the osidation slates Bl and V,
respectivedy as arsenides (As 1) or as arsenates (As V). Both forms are wovie and carcinogenic,
In contaminated regions, the range of As concentrations found in natural waters is wide, ranging
from a few pgL to more than SO00 pp L. European Union has recently lowered the permissible
maxumun concentration for drnking water from 0.08 mell to 0.01 mg L. in accardance with
the Council Directive 98 83.CE [1).

Available technologies for arsenic removal are co-precipitation, adsorption to solid surfaces. ion
exchange, membrane processes and clectro-coagulation. Jisng [2] reported that the commonly
used technologies in developing countries are oxidation, coagulation-precipitation. and
adsorption by activated carbon. activated alumina, and iron oxide coated materials, Membrang
technologics have shown to be effective but the cost is not always affordable.

The main goal of this research is the study of the operation conditions for the arsenic removal,
both as As (I11) and As (V). using a granular iron oxide as sorbent: so far we have been using
ARM 300 from BASF.

Column experiments were performed in order to study the effect of the specific flow rate and of
the oxidation state of arsenic. When it increases it leads 1o a decrease in the breakthrough timg
corresponding to a column saturation of S0%.

A lvading sorbent capacity around 9500 pg/g was obtained for an inlet concentration around
1050 pg/L; tests also sugpest that As (111 is easier adsorbed than As (V).

The results obtained demonstrate the feasibility of applying this material to treat natural
underground waters either at surface. in adsorption columns, or in-situ, as a reactive medium for
petmeable reactive barriers, '
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