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Figure 1.Venn's Diagram of families classified among
the bacterial communities present in the reactors were
the inoculum was treated with AT, TT and AU

The recovery of energy from wastewaters can be a
feasible alternative for butanol and ethanol production
via ABE fermentation, a biological biphasic process
conducted by Clostridium genus bacteria. The ethanol
or butanol production in the anaerobic digestion of
wastewater depends of the wastes characteristics and
operational conditions. In this context two projects were
done at laboratory scale aiming to define and evaluate the
operational parameters that could lead the metabolism in
anaerobic digestion to ethanol or butanol pathway and verify
the possible generation of these alcohols from vinasse.

Performance of fixed bed anaerobic reactors coupled in series for
ethanol and butanol production from wastewater

This work was conducted in two fixed bed anaerobic
reactors (FBR) inoculated with fermentative biomass
obtained by natural auto-fermentation of sucrose-based
synthetic wastewater.The reactors were operated in
acidogenic and solventogenic conditions using hydraulic
retention time (HRT) of 2,4 and 12 hours and organic matter
concentration expressed in COD of 500 mg L', at 1000 mg
L,4000 mg L"" and 12000 mg L. Furthermore, experiments
were conducted at variable temperature of 25 °C and 30 °C
and controlled temperature of 35 °C.

Effect of vinasse in the biological production of alcohols
and volatile organic acids by microbial consortium

In this work, the potential of vinasse as source of
feedstock and nutrient for alcohols and volatile organic
acids (AVT) production was evaluated by batch fermentation
using a microbial consortium from anaerobic reactor treating
cattle production wastewater.The sludge was exposed to
thermic (TT) and acid-thermic (AT) treatment in order to
select bacteria of Clostridium genus.The inoculum treated
was incubated in two distinct medium one containing
only sucrose as organic substrate and another containing
sucrose plus vinasse in three different percentages, 33%,
50% and 66%.



SUMMARY OF RESULTS
TO DATE AND PERSPECTIVES

Performance of fixed bed anaerobic reactors coupled in series
for ethanol and butanol production from wastewater

The mean values of influent and effluent pH were
8.0+0.9 e 4.6+0.2, respectively. The stability of pH in the
reactors for control of solventogenesis was obtained by
adding sodium bicarbonate in the influent and permitting
the driving of anaerobic digestion process of synthetic
wastewater to ABE fermentation.The variations of the
HRT and the organic loading rates (OLR) in the feed
and operational conditions resulted in increase of AVT
concentrations, mainly acetic and butyric acid. The maximum
concentration of this acid at variable temperature, HRT of
4 hand OLR of 24 g COD m3d' were 0.61 gL"and 0.52 g
L, respectively. The maximum concentration of ethanol
detected was 0.92 g L' when the temperature was controlled
at 35 °C,HRT of 4 h and OLR of 24 g COD m3d™.

Effect of vinasse in biological production of alcohols and volatile
organic acids by microbial consortium

The highest productivity of butyric (44.2+ 2.3 mg L h'),
and acetic (9.3 £ 0.2 mg L h”") acids occurred in the reactors
were the inoculum was treated by AT and with vinasse.We
observed highest productivity of ethanol (8.4 £ 0.1 mg L h™")

when the inoculums was treated by TT in presence of vinasse.

The yield of ethanol production and AVT in relation to total
carbohydrates (g.g™") was the highest in the reactor that
received 66% of vinasse, with values of 0.26;0.69;0.28;0.14g
g, respectively.

The microbiological characterization done by
pyrosequencing technic revealed the occurrence in large
quantity of bacteria of Clostridium genus, mainly in
the consortium were autoclaved sludge was used at
120 °C during 10 min, at 1 kgf/cm? (AU) of pressure. At this
conditions, the C. pasteurianum, a butanol specie producer
bacteria of Lactobacillus genus was found in consorcium
treated with TT and AT.

The addition of vinasse improved significantly the
production of butyric acid, being an excellent source
of nutrients for butyric fermentation. Butyric acid is the
main precursor for butanol production, because high
concentrations of butyric acid were produced as the main
product of the fermentation process.
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