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Abstract: This work aimed at evaluating the effect of four anodic materials and the use of enriched inocula on the microbial fuel cell
(MFC) performance. The anodic materials were granular activated carbon (GAC), graphite rod (GR), triangles of graphite (GT) and
graphite flakes (GF). When loaded with a sulfate-reducing inoculum (SR-In) the internal resistance (R;,,) obtained were 273, 410 and 795
Q for GF, GT, GR, respectively and higher than 10 000 Q for GAC, whereas the maximum volumetric power (Py .,) were 1326, 2108 and
3052 mW m™ for GR, GT and GF, respectively. We observed a decrease of Ry, and an increase of Py e with the increase of the log of A’
of the graphite anodic materials that was consistent with a mathematical model previously reported by our Group. The use of the Fe (Ill)-
reducing inoculum significantly enhanced the MFC performance; Py e was up to 5000 mW m?, 40% higher than the power obtained with
SR-In whereas the R, was 140 ohms. Highest Pys of our MFC were close to values of electricity power derived from the anaerobic diges-
tion of municipal wastewaters. In this regard, results of this work point out to a promising approach to further tapping bioelectricity from

organic wastes that previously have yielded biohydrogen.
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1. INTRODUCTION

Fossil fuels scarcity and the associated costs, as well as the dele-
terious effects of their use on the environment and health have
fostered the research on bioenergies as well as other renewable
energy sources [1,2]. For instance, in biohydrogen production
from dark fermentation of organic wastes, the complete conversion
of wastes to energy is not possible [3]. Dark fermentation typically
leads to partial degradation of the organic matter; a large amount
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of organic metabolites still remain in the spent liquors or leachates
of dark fermentation that can be used as “fuels” in microbial fuel
cells (MFCs) [4-6].

In this context, MFCs have emerged as a promising process for
sustainable production of low intensity electrical energy and treat-
ment of wastes such as the leachates and liquors of biohydrogen
dark fermentation, thus constituting key contributors to sustainable
development of our societies in the near future [7]. A MFC is an
bioelectrochemical device that is capable of converting organic
matter into electricity [5,6,8-10]. However, there are still some
bottlenecks that can affect the electric energy production in a
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ABBREVIATIONS

A, electrode surface area

AnD anaerobic digestion of effluents

ANOVA analysis of variance

A’ specific surface area of the electrode

C conductance

COD chemical oxygen demand

E cell voltage

EAB electrochemically active bacteria

E-In enriched inoculum

Evre measured voltage in a MFC

Eyrcmax voltage maximum potential at the maximum power

Eyrcocy  maximum voltage in open circuit potential

GAC granular activated carbon

GF graphite flakes

GR graphite rod

GT triangles of graphite

1 current

Lyrc current produced by a MFC

Lyax maximum current intensity

my, average weight of a particle of the given size fraction

M total mass of anodic material loaded into the MFC

MFC microbial fuel cell

NAFTA  North American Free Trade Agreement

OCP open circuit potential

P power

pF) probability of the F statistic in the ANOVA test of the re-
gression

Pax maximum power

P maximum power density based on surface area of electrode
(cathode)

p(T) probability of the t-Student statistic in significance test of the
coefficients in the regression

Py volumetric power

Pyax maximum volumetric power

Ry external resistance

Ry internal resistance

RVC reticulated vitreous carbon

SI supporting information

SR-In sulfate-reducing inoculum

Veell geometric volume of the cell chamber

Greek characters

e enrichment factor

0, shape factor of the particle defined as the quotient of the area
of a sphere equivalent to the volume of the particle divided
by the actual surface of the particle

actual density of the material

=

0 electric conductivity in our work

MFC, such as the nature of the biocatalysts, the type and materials
of electrodes, electrode catalysts, cell configuration, and architec-
ture, among others [11-14]. Performance of MFCs can be restricted
by ohmic overpotentials that related to the internal resistance (R ;).
This effect translates into a decrease of cell voltage. The ohmic
losses typically sum up the resistance to the flow of ions through
the membrane and the anodic and cathodic electrolytes (only anod-
ic electrolyte in a single chamber MFC) as well the resistance to the
flow of electrons through the electrodes and interconnections as
well as [15-17]. Thus the ohmic losses reduction or mitigation is
crucial for improving the electrochemical characteristics and per-
formance of the MFC [18]. Also, the value of R;, is related to the
eventual operation of the MFC, since Jacobi’s Theorem demon-
strated that the maximum power output of an electromotive force is
achieved when it is connected to an external resistance (R.,,) equal
to its R;, [15,19-22]. According to the latter, it is recommendable to
load the MFCs with an external resistance close to the value of the
R;, that is determined previously in the characterization stage of the
cell.

The R;,, of a MFC, in turn, depends on some factors such as the
surface area of electrodes, distance between electrodes, anodic
material conductivity, the presence and type of membrane, the type
of electrolyte(s), inter alia [15,23,24]. Indeed, the anodic material
plays an important role on R;,. A good anodic material should have
the following properties: high electrical conductivity, strong bio-
compatibility, chemical stability and anti-corrosion, large surface
area and appropriate mechanical strength and toughness [14,15].
Thus, in order to reduce the R, of the cell some materials and de-
signs have been evaluated, such as new anodic materials, replace-
ment of the salt bridge by membranes, choosing membranes with
high protonic conductivity or building membrane-less MFC, in-
creasing solution conductivity and reducing the pH, reducing elec-
trode spacing, among others [5,6,25-31]. Regarding the effect of
anodic materials, there has been much research on the use of graph-
ite anodes in MFC [12-15,30-40].

Biological catalysts (microorganisms) play an important role on
the performance of the MFC. Some microorganisms that collective-
ly have received the denomination of electrochemically active bac-
teria (EA B) (also known as exoelectrogens or anodophilic) such as
Shewanella oneidensis, Geobacter sulfurreducens, Geobacter
metallireducens, Clostridium butyricum, etc., possess the ability to
foster the transfer of electrons to the anode in the MFC [41].

Several studies have used pure cultures of E4 B to ensure a good
electron transfer in cells. However, for practical applications in
MFC, pure cultures do not seem to be a good option because of
expensive sterilization of the influent and equipment is typically
required. Instead of pure cultures, microbial mixed cultures or con-
sortia from brewery wastewater, activated sludge, marine sedi-
ments, methanogenic and sulfate-reducing cultures, domestic
wastewater and preacclimated bacteria from an active MFC could
be used as inocula [6,24,42,43].

It has been reported that several E4B are dissimilatory metal
reducers, i.e., they can use Fe (III) and Mn (IV) as electron accep-
tors [44-47]. Since this type of microbes could improve the perfor-
mance of a MFC, a strategy based on enriching natural inocula by
the selective pressure of serial transfers in a medium with either Fe
(IIT) and Mn (IV) has been reported in the literature with a good
degree of success in obtaining an £4 B mixed culture well suited
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for MFC seeding [47,48].

To the best of our knowledge studies on leachate treatment in
MFCs seeded with enriched inocula are very scarce in the open
literature [49]. There are, however, a couple of articles of our own
group that deals with leachate treatment in MFC using more con-
ventional inocula (aerobic, methanogenic, sulphate-reducing con-
sortia) as well as research carried out by others whose results in
general show low powers and moderate to adequate pollutant con-
centration removal (as chemical oxygen demand (COD)) (see re-
view in appendix A, Supporting Information (SI)) [5,6,50-53].

Thus, the objective of this work was to evaluate the effect of four
anodic materials and the use of enriched inocula on the microbial
fuel cell (MFC) performance.

2. MATERIALS AND METHODS

2.1. Experimental design

The first experiment consisted of the characterization of the
MFC fitted with granular activated carbon (GAC), graphite rod
(GR), triangles of graphite (GT) and graphite flakes (GF) in an
MFC loaded with a sulfate-reducing inoculum (SR-In), with two
replicates. In a second experiment, the effect of an Fe (I1I)-reducing
inoculum (E£-In) on a MFC fitted with an anode made with GF was
evaluated. The main response variables were the Py, and the R,
of the MFCs. The experiments were carried out in a single com-
partment, air-cathode MFC. The cells were operated at ambient
temperature.

2.2. Microbial fuel cell

The single chamber MFC consisted of a horizontal cylinder built
in polyacrylated 8.0 cm long and 5.7 cm internal diameter
[6,54,55]. The anodic chamber was packed with the different anod-
ic materials, i.e., GAC, GR, GT and GF with corresponding surface
areas of 0.2, 8.89x10™, 0.06 and 0.28 m?, respectively (Table 1).

The cathode of our MFC was a flexible carbon-cloth containing
0.5 mg cm? platinum catalyst (Pt 10 wt%/C-ETEK). On the air
side, the cathode was limited by a perforated plate of stainless steel
1 mm thickness. In the liquid side, the cathode was in contact with
a proton exchange membrane (Nafion® 117) [6,55]. The current
intensity collector used in all cases was a graphite rod of 5.7 cm
length and 0.5 cm diameter.

The GAC was supplied by Filtrantes and Refacciones Industrial-
es S.A. de C.V., Mexico City, Mexico. The GR was purchased to
Lumen S.A. de C.V., Mexico City, Mexico; they report that this
material was imported from the Czech Republic. The GTs were
fabricated by conveniently slicing cylindrical graphite bars of 38
mm diameter in disks of 5 mm thickness. Each disk, in turn, was
cut in 8 quasi triangular parts. The graphite bar was purchased to
Brunssen de Occidente S.A. de C.V., Guadalajara, Jalisco, Mexico.

Table 1. Selected physical characteristics of anodic materials.

The specific surface area 4 'y of the anodic materials and the net
volume of the only chamber in our MFCs was calculated according
to Hernandez-Flores et al. [56] according the Eq. 1 bellow.

M [&* sz“E\_;s M zem B
A = Fg mps*nzpzjl . ?,li_mppz} (1)
s - |2
v ["’ cell
where
shape factor of the particle defined as the quotient of the
O;  area of a sphere equivalent to the volume of the particle
divided by the actual surface of the particle
m,  average weight of a particle of the given size fraction
M total mass of anodic material loaded into the MFC
il actual density of the material
Veen geometric volume of the cell chamber

The net volume of our single chamber MFC was estimated as
described above in the denominator of Eq. 1.

2.3. Inocula
2.3.1. Sulfate-reducing inoculum SR-In

In the first experiment, the MFC was seeded with a SR-In sam-
pled from a sulphate-reducing complete mix reactor. The biomass
concentration in the inoculum was ca. 1280 mg VSS L. The com-
plete mix bioreactor was operated at 37 °C. The feed to the sul-
phate-reducing reactor contained sucrose as carbon source, and was
fed at a flow rate of 120 mL d'. Tts composition was (in g L™):
sucrose (5.0), acetic acid (1.5), NaHCO; (3.0), K,HPO, (0.6),
Na,CO; (3.0), NH4C1 (0.6), Na,SO4 (11.0).

2.3.2. Enriched inoculum

An enrichment procedure based on selective pressure using Fe
(IIT) as an electron acceptor and sodium acetate as carbon source
was implemented [44,55]. The departing inoculum consisted of
sediments sampled from a Nogales lagoon at a depth of 2 m. This
lagoon is close to the volcano Citlaltepetl, Veracruz, México
(geographic coordinates are 18° 49" 13°" N latitude and 97° 9" 52”"
W longitude; the altitude is 1925 m above sea level.)

The E-In was obtained with the method of serial transfers from
an original sediment sample (See appendix B, SI) [41,47]. We de-
fined a convenient enrichment index (€) to assess the performance
of serial transfers in the enrichment process, given in appendix B,
SL

Anodic material Working net volume (m®)

Anodic actual surface (m?)

A7 (m’ m?) Conductance (S)°

GAC® 3.59x10°° 0.2+0.95 5571 <0.01

Graphite rod 2.03x10* 8.89x10* £2.5x10° 73 0.20 + 0.04
Triangles of graphite 6.64x10° 0.0618 £ 0.001 931 0.61 +0.02
Graphite flakes 7.22x10°° 0.28 +0.078 1302 0.13 +0.04

“Relationship between the anode surface area to cell volume, also known as specific surface area of the anode.

“Granular activated carbon.

YElectrical conductance of the materials, expressed in Siemens.
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Figure 1. Characterization of the microbial fuel cell fitted either with granular activated carbon, graphite rod and graphite triangles as an-
odes, and using sulphate-reducing inoculum: (a) Variation of microbial fuel cell potential with the external resistance for granular activated
carbon; (b) effect on the open circuit potential for granular activated carbon; (c) Polarization curve and volumetric power for graphite rod
as anode; (d) Polarization curve and volumetric power with graphite triangles as anode. Keys: G4 C, granular activated carbon; E)rc, meas-

ured voltage in the MFC.

2.4. Leachate

The MFC was loaded with 6 mL of a leachate similar to that
produced in the hydrogen fermentation of the organic fraction of
the municipal solid wastes [57]. The model leachate was concocted
with a mixture of simple organic acids and solvents (in g L™'): ace-
tic, propionic and butyric acids (4 each) as well as acetone and
ethanol (4 each) and mineral salts like NaHCO; and Na,CO; (3
each) and K,HPO, and NH,Cl (0.6 each) [58,59]. The COD of this
stock leachate was 16 800 mg L™

The initial COD and biomass concentration in the cell liquor
were ca. 1300 mg O, L' and 1280 VSS L, respectively. The pH
and the electrical conductivity were 7.03 and 1385 uS ecm™, respec-
tively. The liquor in the MFC was a mixture of inoculum and
leachate.

2.5. Determination of internal resistance of the cell

The R;, of the cell was determined by duplicate for each anodic
material, using the polarization curve method by varying the R,
and recording both the voltage and the current intensity [6,30,31].
The voltage was measured and recorded with a Multimeter ES-
CORT 3146A. The current was calculated by the Ohm’s law and
the R;,, was calculated as the slope of the linear section of the curve
voltage versus the current intensity [6,15].

2.6. Analyses

The COD and V' SS of the liquors of sulphate-reducing seed bio-
reactor and cells were determined according to the Standard Meth-
ods [60]. In addition, the individual concentrations of volatile or-
ganic acids and solvents in the model extract were analyzed by gas
chromatography in a chromatograph Perkin Elmer Autosystem
equipped with a flame ionization detector as described elsewhere
[6].

Statistical data processing was performed with the tool Analysis
of Data/Regression of Excel software, Microsoft Office 2010
(Microsoft, Seattle, WA, USA).

3. RESULTS AND DISCUSSION

3.1. Characterization of the cell using four anodic
materials and sulphate-reducing inocula

Table 1 exhibits some properties of the anodic materials whereas
Figure la shows the polarization curve of the MFC fitted with
GAC anode, when the operation started at open circuit potential
(OCP). The maximum voltage of the cell (Eyrcma) achieved was
710 mV at the end of the first hour, and at the end of procedure the
OCP was only 180 mV. This voltage indicated that the system did
not recover appropriately and results would be unreliable according
to Watson and Logan, who reported similar patterns of OCP that
were discussed as power overshoot [61]. They evaluated a brush
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anode constructed from carbon fibers and found an unexpectedly
large drop in cell potential.

In order to gain further insight on power overshoot in our work,
we operated two MFC in OCP conditions for 7 h. Figure 1b shows
that the cell packed with 32 g G4 C (0.2 m” anodic surface) suffered
the power overshoot at the first operation hour (from 640 to 320
mV). On the other hand, the MFC with no GAC and working only
with the GR did not suffer the overshoot and the voltage achieved
up to 860 mV. It was concluded that G4 C was not a suitable mate-
rial for the anode of the MFC. The poor performance of GAC as
anodic material could be due to low s of the GAC (or C less than
0.01 S, Table 1).

When using GR as anode, the maximum OCP was 800 mV in the
first hour of the characterization; at the end of the procedure the
OCP was 600 mV (Fig. 1c). The R;,, was obtained from the slope of
graph voltage vs. current intensity and gave a value of 795 Q
(Table 2). With GT as anode, the estimated R;,,was 410 Q and the
Py yac reached 2108 mW m? (Fig. 1d), 50% lower than the R, ob-
tained by the GR (Table 2).

Regarding the GF used as anode, the R;,and Py, decreased
and increased respectively with respect to GT as anode (Fig. 2a,
Table 2). The R;,,was 35% lower than GT and the Py, reached
3052 mW m~,45% more than GT. It is important to note that in
this anode, the relationship anodic surface/cell volume increased 4
times from GT to GF (Table 1).

The larger surface area of GF compared to the other anodic mate-
rials would be an advantage since the microorganisms would have
a greater anodic surface to colonize and transfer the electrons. In
this regard, our results and interpretation are consistent with find-
ings of other researchers (see discussion in appendix C, SI) [33-37].

Also, the better characteristics of MFC fitted with graphite an-
odes in this work (i.e., GR, GT and GF) compared to GAC could be
explained by the high electric conductivity of graphite compared to
the low conductivity of G4 C (Table 1).

Also, other phenomena could explain the lower performance of
the G4 C anode:

(i) a poor current collection due to the use of only one graphite
rod inserted in the middle as current collector in our work that like-
ly was not sufficient to provide a full contact between anodic mate-
rial and collector. In this regard, in the literature have been pro-
posed other types of anode design that could overcome this effect
[62]. We should highlight, however, that similar collector rods

Table 2. Results of characterization of the microbial fuel cells.
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Figure 2. Polarization curve and volumetric power with graphite
flakes as anode using (a) Sulfate-reducing inoculum; (b) enriched
inoculum. £y, measured voltage in a MFC.

were used with GAC and GF anodes in our work. Since the GF
results were significantly better (with the same collector), it seems
that the determining factor is the anodic material, not the collector
device;

(i) The GAC used in our work did not receive any chemi-
cal/thermal treatment in order to improve its electrochemical and
physical characteristics, as discussed in the open literature [63].

We fitted the Pyand R, results of our MFCs equipped with
graphite anodic materials to models based on Tafel equation that
relates those two electrochemical variables to the log of the specific
surface of the anodic material A4 , [56].

Parameters Graphite rod Triangles of graphite Graphite flakes Graphite flakes

Inoculum SR-In* SR-In SR-In E-In®

Rin (Q) 795 + 147 410+£22 273 £ 153 140+ 15
Pea(mW m?)° 65.4+0.12 54+0.1 86.4+0.7 135+3

Py e mW m3) 1326+ 72 2108 + 174 3052 +23 4820 + 110
P xr(mW) 0.17+0.01 0.14 +0.01 0.22 +0.005 0.35+0.01
Lax (MA)° 1.53+0.3 1.92+0.6 3.50£0.6 45+0.8
Evpema: (mV) 700 + 1 500+ 1 402+ 1 555+2
Eyrcocy (mV)? 800 + 120 600 + 140 575+33 577+ 114

Sulphate-reducing inoculum. "Enriched inoculum. “Maximum power density based on surface area of electrode (cathode). Maximum volumetric power. “Current intensity value

at the maximum power. ‘Potential value at the maximum power. Open circuit potential.
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Pymax = 842.9 + 6332 x log A", 2)

Jmax

with Py, in mW m>, 4 inm"

The statistical parameters were the following:

R’ =0.8872; p(F) = 0.005; Ranking = 100%

110.72 < a, < 1575.14 at 95% confidence, p(T) = 0.0330
319.71 <a; £946.77 at 95% confidence, p(T) = 0.0050
For R;,;, the model fitting lead to

R, 9335 —211.6 X log A", 3)
with R, in ohms, 4 ; in m™
The statistical parameters were the following:
R’ =0.8850; p(F) =0.005; Ranking = 100%
686.11 <b, < 1180.79 at 95% confidence, p(T) = 0.00047
-317.51 <b; <-105.70 at 95% confidence, p(T) = 0.00517

R?is the determination coefficient of the regression, Ranking was
defined as the ratio of the number of significant coefficients of the
regression to the number of total coefficients and multiplied by 100
[56].

The largest standardized residual was 1.16, whereas the smallest
was -1.63. Thus, all the residuals fell in the interval (-2.0, 2.0)
meaning that no outliers were found [64].

3.2. Characterization of the cell using graphite
flakes and enriched inoculum

Time course of Fe (II) concentration in the last two serial trans-
fers of the enrichment procedure are shown in Figure D1, Appen-
dix D, SI. It can be seen that a maximum concentration of Fe (II) of
nearly 8 mM was attained in both cases. This suggested that the
inoculum was ready to use. Furthermore, this was confirmed by the
similar values of &, i.e., 6.4 and 6.5 at the end of serial transfers 6
and 7, respectively (See Figure D2, Appendix D, SI).

The MFC fitted with GF anode and seeded with E-/n was char-
acterized by the polarization curve method (Fig. 2b). The R;,, was
very low (ca. 140 ohms, Table 2) whereas the Py, was outstand-
ingly high (ca. 5000 mW m™), 40% higher than the obtained with
sulfate-reducing inoculum and the same anode (Fig. 2a). It seems
that the combined approach of using an enriched inoculum and a
particulate graphite anode lead to the best results in this work (See
further discussion in Appendix D, SI) [47,48,65-68].

3.3. Bioelectricity from microbial fuel cells and en-
ergy thresholds of other bioenergy-producing
processes

Regarding the energy harvested in our MFC and other bioenergy
processes our highest power value was quite close to the threshold

indicator for bioenergy process feasibility if we consider as a refer-
ence the electricity generated from biogas of the anaerobic diges-
tion (4 nD) of municipal effluents (Table 3) [69-72].

Table 3 shows a comparison of the power delivered by AnD of
diluted and concentrated effluents and our MFC with leachate. In
order to perform a fair comparison, we have to point out to two
main differences between MFC and AnD. First, the MFC operated
at ambient temperature whereas 4nD typically operates at 35 °C or
higher [69,70]. Thus, AnD needs heating (for carrying the influent
temperature from ambient to 35 °C and to compensate for heat
losses of the bioreactors and ancillary equipment) that could repre-
sent up to 20% of the generated bioenergy in 4nD (a range of 15 to
20%, with lower percentages for high organic load effluents [73].
So, the net energy threshold of AnD will be lower than the maxi-
mum energy threshold calculated by the mere enthalpy of combus-
tion of the methane generated by the AnD.

Second, the bioenergy provided by 4nD is not electricity but the
total heat content of the net methane. The net methane (produced
methane minus heating requirements) should be converted to elec-
tricity and this conversion is limited by the 2™ law of Thermody-
namics for thermal engines that states that the typically 30 to 40%
of the heat value of fuel can be obtained as useful work or electrici-
ty [71,72].

The electrical energy that could be derived from AnD of several
typical effluents is depicted in the last row of Table 3. /¢ is apparent
that the energy indicator of our MFC is quite close to the net ener-
gy threshold of AnD treating municipal wastewater (between 60 to
100%). On the other hand, the energy indicator of our MFC is near-
ly 10% of that of AnD of vinasses (distillery slops from the alcohol
fermentation in the sugar cane industry) [74]. Indeed, in order to
compete with the power delivered by 4nD of vinasses, a stacked
array of several MFCs could reach that threshold, based on trends
of MFC improvement reported elsewhere [75-78].

Moreover, the abnormally high price of the kilowatt-hour in
Mexico of Mx § 2.772 (USD 0.213; the highest price in the
NAFTA countries) is a powerful drive for further development and
application of MFC [79].

So, with caution due to particular cases, our MFC, or better some
stacked array based on our MFCs could become competitive with
the well established 4 nD of effluents [78,80-82]. Undoubtedly, this
could have a positive impact on the management and treatment of
leachates and other effluents in Mexico.

4. CONCLUSION

Our work has shown that the type and size of anodic material had
a significant effect on the R;,and Py, of MFCs in our work:
GAC proved to be unsuitable for its use as anodic material. On the

Table 3. Electrical power thresholds of anaerobic digestion of effluents and our microbial fuel cell.

Category Output (W m™) An‘a‘erobic digestion of Apaerobig digestion of vinasses ~ Anaerobic digestion of ~ Our Microbial
municipal waste water [75]  in fluidized-bed reactor [74]  concentrated effluents [77] Fuel Cell
Methane heat power 20 to 30 180 400 NA*
Energy loss due to heating influent and reactors -4 to -6 -27 -60 NA
Loss due to the second law of thermodynamics -10.4 to -15.6 -99.5 =221 NA
Net electrical energy 5.6t08.4 53.5 119 4.8

*NA: not applicable
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other hand, graphite anodes showed good results. The different
performance between GA C and graphite anodes was ascribed to the
relatively high electric C of graphite, superior to that of G4 C.

Comparing the graphite anodes, the Py, increased and the R,
decreased in three materials (GR, GT and GF) with the increase of
the log of the 4 ', of the anode, according to models based on Tafel
equation and reported elsewhere by our Group. Py, and R, 0ob-
tained with the graphite-based anodes adequately fitted those mod-
els, with determination coefficients higher than 0.85.

Use of E-In, directed to select for Fe(Ill)-reducing bacteria, along
with graphite flakes anode, lead to the lower R;,, and an outstand-
ingly high Py e ca. 5000 mW m™ in our one-compartment, air
cathode MFC. Its value was 40% higher than the power obtained
with SR-In. Highest Pys of our MFC were close to values of elec-
tricity power derived from the anaerobic digestion of municipal
wastewaters. In this regard, results of this work point out to a prom-
ising approach to further tapping bioelectricity from organic wastes
that previously have yielded biohydrogen.
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