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Table 2

Main bioprocesses under development for enhanced recovery of energy in WWT.

&) B 9
HO Hy CH,

©; 2H COy

Potential for scale-up

Selected researches in Latin-America

Bio-hydrogen
(Bio-Ha)

Bio-H; has higher energy density than bio-
methane and is a deaner and efficient feed-
stock for fuel cells. It is a raw material adap-
table to participate in different industrial
processes (38,39,

Lower water footprint in the supply-chain of
biofuels, recovery of nutrients (N, P) and CO2
capture [4243).

Bio-oils extracted from different algal-bio-
masses are adaptable feedstock for biodie-
sel and biogas production [43,44],

Hexibility to produce "bio-eleciricity” or bio-
hydrogen when is set as MEC (Microbial
Electrolytic Cell) [37,45].

Bio-photolysis, photo-fermentation and dark-
fermentation are the bioprocess showing the
highest potential, especially to treat efluents
with high content of lipids and sugars [40.41].
Co-fermentation with easily degradable

BRAZIL: The University of Sao Paulo and the
Federal University of Sao Carlos, both settled in
Sao Paulo City, have stressed a regional leader-
ship in research about biological production of
hydrogen by fermentative processes. Their

organic leg.
combined production of H: and CHa [ 36,40},

Definitive development requires bioreactors
offering ease operational and smaller production
areas and significant improvement of technolo-
gies for desalination and dewatering of algal-
biomass. Thermochemical valorization of algal
biomass is also feasible. Pyrolysis of algal-bio-
mass yields oils with similar calorific power to
biodiesel [43.44].

The principles and challenges of this technology
to achieve full-scale application are widely trea-
ted in a recent review [45].

MEC configuration might be closer than MFC to
fulfill conditions for industrial application,
being integrated as WWT within advanced bio-
refining platforms [46,47),

involves analysis of Bio-H, potential
of industrial wastewaters, particularly those
containing vinasses and glycerol, main residues
from the powerful Brazilian biofuels industry,
and the study of different configurations of
packed-bed reactors in this processes [48.49].
COLOMBIA: Pr. V. Kafarov’s research group at
Industrial University of Santander-UIS (Bucar-
amanga) introduces LCA methodology to study
biodiesel production from Chiorella sp., cultivated
in different substrates |50].

MEXICO: Pr (Ms). E. Olguin from the Institute of
Ecology (Veracruz) does an amalysis of a dual
purpose micro-algae/bacteria system to treat
different wastewaters (municipal, seawater and
animal wastewaters as part of one integrated
biorefinery producing biodiesel, biogas and che-
micals [S1].

ARGENTINA: Dr. JP. Busalmen and co-workers
from the National University of Mar del Plata (La
Plata) studied treatment of high-COD effluents
from potato-processing industries in MFC
obtaining high COD removal, but low energetic
conversion efficiency [52].

MEXICO: Researchers from the Laboratory for
research on advanced processes for water treat-
ment at UNAM {Queréaro) tested a MFC using
electrodes done with low-cost graphite materials
and lysts-free. Substrate was a f
domestic and synthetic wastewater. Results
showed competitive results against MFC using
cathode platinum-catalyzed [64]. This group has
tested the feasibility to obtain bio-H; from
tequila vinasses but also stresses the technical
difficulties to develop a full-scale process for this
application [53].
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