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HIGHLIGHTS

» A highly scaled-up MFC for decolorization of real dye wastewater and electricity generation.

» We have addressed most of the obstacles that hinder large scale applications of MFC.

» The proposed MFC produced a high power density with high removals of color, toxicity and COD.
» GAC-biocathode can be an excellent alternative to Pt and other chemical catalysts.
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Large scale applications of microbial fuel cells (MFCs) have been severely hindered by several problems
such as high internal resistance, low power output, expensive materials, and complicated configuration.
To address these issues, a granular activated carbon based single chamber microbial fuel cell (GACB-
SCMEFC) has been designed using GAC-biocathodes without using any expensive materials for the simul-
taneous decolorization of real dye wastewater and electricity generation. The GACB-SCMFC produced a
power density of 8 W/m® which indicates the GAC-biocathode can be a good alternative to platinum
and other chemical catalysts. The dye wastewater was primarily treated at the anode and further polish-
ing steps were occurred at the aerobic cathode. Toxicity measurement shows that the effluent after
GACB-SCMFC operation was much less toxic compared to the original dye wastewater. Additional advan-
tage of the GACB-SCMFC is that pH was automatically adjusted from 12.2 to 8 during 48 h of hydraulic

Toxicity retention time (HRT).

© 2012 Elsevier Ltd. All rights reserved.

1. Introduction

Dye wastewater from textile industry is one of the most difficult
industrial wastewaters to treat since dyes are recalcitrant organic
molecules (Husain, 2010). It adversely affects environment due to
its immense color and toxicities (Pant et al., 2008). Moreover, dyes
are highly visible material and thus even minor release into the
environment may cause the appearance of color which makes them
aesthetically unacceptable. There are more than 100,000 commer-
cially available dyes existing and more than 7 x 10° tones per year
are produced annually (Pearce et al., 2003). The efficient removal of
dyes from the textile effluents is one of the daunting tasks which
still remain a major environmental challenge. There are numerous
methods available for the decolorization of dye wastewater namely
chemical, physical and biological methods. These methods inevita-
bly add to the cost of the overall process and some of them present
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the complication associated with the possible toxicity degradation
products (Robinson et al., 2001). In the chemical methods, there is
also the possibility that a secondary pollution will arise because of
excessive chemical use. It has been reported that many microorgan-
isms such as fungi (Shin and Kim, 1998), algae (Dilek et al., 1999),
yeasts (Martins et al., 1999) and bacteria (Wong and Yuen, 1998)
can be used for the decolorization of dye wastewater. However,
their large scale application is severely hindered by high cost and
they cannot cope up with large amount of colored substances. Also,
the usage of pure microbial cultures is of little help in the develop-
ment of practical processes for the treatment of colored effluents
because the dye degradation would be carried out under conditions
unlikely to occur in an industrial situation (Chen et al., 2003). Enzy-
matic decolorization is now widely used for the decolorization of
dye wastewater. However, this method is also facing several prob-
lems such as cost of enzymes, enzyme stability and product inhibi-
tion (Husain, 2010).

MFCs are new bio-electrochemical devices that use microorgan-
isms as catalysts to produce electricity from the anaerobic degra-
dation of biodegradable organic and inorganic substrates present
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