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The MFC component of the Neptune project
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How does an MFC work?
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MFC/BES 7 Novel?

Electrical Effects accompanying the Decomposition of Organic
Compounds.

By M. C. PorrEr, Se.D., M.A., Professor of Botany in the University
of Durham.

(Communicated by Dr. A. D. Waller, F.R.S. Received July 14, 1911.)

18. The Bacterial Culture as an Electrical Half-Cell. BARNETT COHEN,
Department of Physiological Chemistry, Johns Hopkins Medical
School, Baltimore, Md.

It is well known that bacterial growth is accompanied by a chemical
reduction of the culture medium together with a loss of heat and the
liberation of oxidation products such as H:O and CO., etc. The meas-
urement of the over-all-intensity of the reduction can be made potentio-
metrically; ; and it can be shown that, when the neutrahmng effects of

i | |
Proc. R. Soc. London Ser. & ,
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Yatala Pllot Plant

Wo r | fissEMI-C pilot plant (a collaboration
between the (AWMC) our Neptune partner
LabMet, Ghent University (Belgium)).

1m? plant, which was started up in Sept 2007.

Results thus far:

* Cell current ot 2A (400mV set point voltage)
* COD removei of 0.2 kgCODm3d 1 as current
* Power densities ot 0.5 Wm-2 (membrane
area) and 8.5 Wm<3 (reactor volume).
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Product value per m3 (@ 1000 A/m?3)

- Electricity: ~$1/day
- Methane: ~$1/day
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Product value per m3 (@ 1000 A/m?3)

- Electricity: ~$1/day
- Methane: ~$1/day
- Hydrogen: ~$5/day

- Hydrogen peroxide: ~$20/day
- Sodium hydroxide:  ~$30/day
- Mix NaOH/H, 0, ~$50/day
- 1,3 Propanediol ~$40/day

Excluding electricity costs ($1-3/day)!



Economic Implications

Standard Module Module price
Size ~1m3 $25,000

Wastewater % L., Wastewater

(with reduced organic content)

1-100m3/day

$1/day &
Electricity Input

Caustic soda / Hydrogen peroxide

Bilexys @ @

$7000-24,000/year

Korneel Rabaey, René Rozendal



Microbial electrolysis cell
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Microbial electrolysis cell

Organic
Material

l = Electrode (e.g., graphite)
0 = Electrochemically active microorganisms
! Cation exchange membrane

e- = Electron
_ H*= Proton
Effluent <= o =H, bubble
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Sulfide Removal in Electrochemical Cell
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Side 2 —— Influent —&— Effluent
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Nitrate Reduction in Bioelectrochemical
System

Bernardino Virdis



aquatic research
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0 mg NO;-N L?
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Project Neptune

Focus Is on the opportunity to use
biosolidsas an energy So
sSo capture electrons that result from the
oxidisation of sludge-COD at the anode

of a BES
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Biosolids solid byproducts produced by sewage
Biosolids ’

Thermal

treatment processes
Hydrolysis

A burden for WWTPs handling and disposing of
biosolidsis a costand causedong term GHGemissions

if disposedf in landfills Strateqy for utilising
biosolids to produce

. . . biopolymer (PHA) and
We see biosolids as a high volume, clentioal aneray. valatie

renewablecarbonand energysource fatty acids are a good
feedstock for PHA

production and microbial

Objectives fuel cell operation so
fermentation is a key

1. Quantifyenergy(electricity)generationwhen process.

runningan MFCon hydrolysedbiosolids PHA Microbial
Biopolymer | Fuel Cell
2: ldentify factorslimiting efficiencies
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9.7%

10.4%
|

Infl. 289 5.52 1.781
Effl. 1072 6.07 1.047

Optimal: one day HRT and control pH [solids contribution mini
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