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Abstract 
Several wastewaters coming from petrochemical, pharmaceu-
tical, agrochemical and printing industries have been treated 
by application of heterogeneous catalytic wet hydrogen per-
oxide oxidation (CWHPO). A home-made catalyst based on 
the immobilization of iron oxide over a mesostructured silica 
support has been used as heterogeneous catalyst. This cata-
lyst, in pellets form, has shown a remarkable activity under 
continuous operation in a fixed bed reactor (FBR) working 
on up-flow mode for all the wastewaters. A high efficiency 
of the hydrogen peroxide was proven in this process achiev-
ing total organic carbon (TOC) removals ranging from 40 to 
85 %. Additionally, the deactivation of catalyst was negligible, 
keeping constant its catalytic performance at steady-state for 
55 hours of operation. The increase of other biodegradabil-
ity parameters, such as the ratio between the biological and 
chemical oxygen demands (BOD5/COD) and the average oxi-
dation state (AOS), have also confirmed the efficacy of the 
CWHPO for the degradation of hazardous pollutants towards 
more biodegradable by-products. 
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ABSTRACT 
We studied the composition and production of biogas from a 
small wastewater treatment plant located in a region of semi-
arid climate in Brazil. The treatment plant, consisting of two 
UASB reactors, treats raw wastewater with a average flow of 3.5 
L/s. We monitored the composition of biogas, in addition to 
flow, organic load in terms of Chemical Oxygen Demand (COD) 

of raw and treated wastewater. The results showed an average 
production of 48 m3/day of biogas with average methane com-
position of 75%. 
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Abstract 
The use of aerobic microorganisms for the removal of organic 
matter in wastewater is widespread, but involves two major 
problems associated with water treatment today: the generation 
of activated sludge and the high cost of supplying oxygen to the 
biological system. The concept of investing energy for wastewa-
ter treatment can be altered by the concept of microbial electro-
genesis, a novel metabolism that could convert the wastewater 
treatments in microbial fuel cells (MFC) with the capacity of us-
ing the potential chemical energy stored in the wastewater DQO 
to produce electric energy. This attractive concept would convert 
the current plants ei energy-producing stations. 
Our work with bacteria of the genus Geobacter shows that these 
microoganism can oxidize acetate and directly transfer electrons 
to solid conductive surfaces as graphite so clean electricity can 
be harvested through devices as microbial fuel cells (MFC). Inter-
estingly, these bacteria can also accept electrons from electrodes 
so they use them for reducing nitrate to perform a succesful 
denitrification. 
The main goal of this research proposal is to use Geobacter 
to convert the chemical energy stored in organic matter from 
wastewater into electricity and hydrogen. One of the most ex-
citing features of this technology is the possibility of harvesting 
clean energy from waste during its treament, so the classical 
methane-generating phase in wastewater treatment could be 
erased.  
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Abstract 
The application of biodegradable polymers (solid carbon sourc-
es) has been gaining importance in groundwater denitrifica-
tion process. Solid carbon sources serve not only as sources of 
reducing power for denitrification but also as solid matrices 
for biofilms development. Moreover, in contrast to conventional 
processes, the use of this kind of carbon sources has no poten-
tial risks of release of excess dissolved organic carbon with the 
resultant deterioration of water quality.  
The aim of the present work was to investigate the feasibility 
and efficiency of nitrate removal from groundwater by biologi-
cal denitrification in column laboratory reactors packed with 
supports of poly (ɛ-caprolactone) (PCL).  
The maximum denitrification rate attained with PCL was 4.38 
mg/L.h N-NO3 at velocity of 0.08 m/h, at 20 °C and pH 7.0. 
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Abstract 
Methylene blue (MB) was used as probe molecule to investigate 
the adsorption behaviour of the dye onto two different siliceous 
materials: SBA–15 (as-synthesized) and silica gel (commercial). 
The adsorption isotherms on both adsorbents were classified 
as L3 type according to their shape. At first the MB adsorbed as 
a monolayer and afterwards, at a higher concentration, the iso-
therm showed an inflection point at which the shape changes 
from convex to concave. This can be caused by MB aggrega-
tion forming dimers due to the high surface concentration. The 
Brunauer-Emmett-Teller (BET) and Aranovich-Donohue (AD) 
equations were selected to fit the experimental data since they 
describe L3 isotherms. The former is a rational function and 
the latter is a power function. Both models showed a good 
fit for silica gel although Aranovich-Donohue equation was 
slightly better for the entire concentration range. However, for 
SBA-15 the fit was worse especially the BET equation. 
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 Abstract 
FHS (helophytes semi-submerged filter) is a new phytodepu-
ration system, consisting in man made wetlands with dense 
populations of emerging type helophytes (mainly Typha ge-

nus), with its rhizosphere suspended at some distance from the 
surface of ponds or channels with flowing wastewater. It has 
significant advantages over other phytodepuration systems, 
mainly because of ease of implementation and increased oxy-
genation capacity by combining the effect of helophytes them-
selves with direct diffusion of atmospheric oxygen through the 
water surface. The plant’s submerged area has a large specific 
surface, which acts as a support for the establishment of mi-
croorganisms that degrade organic matter and whose growth 
is favored by the pumped oxygen from the leaves to the roots 
of plants. FHS system can be used to perform secondary treat-
ment by microorganisms attached to the root system, and can 
also be used to perform a tertiary treatment in secondary efflu-
ents from other systems. It can also decontaminate water with 
certain toxic compounds and, in certain circumstances, absorb 
heavy metals in mining waters. The system has been devel-
oped and patented by the Politechnic University of Madrid 
(UPM) and marketed through the company ALVARTIS Consult-
ing and Technical Assistance, belonging to Essentium. Holding. 
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Abstract 
A 5 L d-1 lab-scale pilot plant has been designed and construct-
ed for the study of the reduction of excess sludge in wastewater 
treatment plants. The experimental device is similar to a con-
ventional activated sludge (CAS) system, but includes a holding 
tank between the aeration tank and the settler. In this holding 
tank, oxygen is not supplied so that excess sludge production 
can be reduced by an alternating exposure of activated sludge 
to oxic and anoxic environments. This modification of CAS sys-
tem is called oxic-settling-anoxic (OSA) system.  
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