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BIORARE technological rationale
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BIORARE technological rationale
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» Production of fuel and chemicals from waste material

» Separation of synthetized products from contaminated waste streams

Interfacing microbial community metabolic activities with eletrical circuits



‘ BIORARE working scheme
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BIORARE PROJECT STRUCTURE :

WPO: Sharing knowledge (Start: 15t Nov. 2011)
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Specifications for BIORARE concept
(End: Month 60 - 31st Oct. 2016)
Prolonged until 31t May 20177




‘About bioanodes, biocathodes...and coupling!
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m BIORARE = how to couple bioanodes to biocathodes?
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‘ Let’s try to couple by polarizing the cathode...

-065V=2E=>2-1V
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‘ Let’s try to couple by polarizing the cathode...
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m ...Failure due to anodic biofilm oxidation !!
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‘ What about polarizing the anode?
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‘ What about polarizing the anode?

E=0,158V Ref

» Unsteady current densities with high maxima

» Hydrogen production resulting in sub-optimal coulombic
m efficiency at the cathode
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Double regulation: anode polarization < fixed current density
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ouble regulation: anode polarization < fixed current density
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‘ Double regulation: anode polarization < fixed current density
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‘Long term operation of bioanodes fed with biowaste

Bridier et al, 2015, Bioelectrochemistry

Bridier et al., In prep
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Long term operation of bioanodes fed with biowaste

Bridier et al, 2015, Bioelectrochemistry
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Long term operation of bioanodes fed with biowaste

Bridier et al, 2015, Bioelectrochemistry
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‘ What about energy efficiency?
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What about energy efficiency?

Bioanode MEC

Pt anode MEC
25,00 B

0 50 100 150 200
Power input (W)
»Power input required is 2,5 to 3,5 times lower with a bioanode

compared to Pt anode oxidizing water




Conclusion

Renewable energy

System coupling a bioanode and a

— | biocathode with good performances
s f‘w (L l\ S Energetic efficiency increase by 2,5 to

B:IN TN ML & 8 3,59!
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Costs divided by 1,7to 2 ?

Table 3 Major cost components of electrofuels process

Cost s Cost oéglectrofue§4($/GG E) o
Item Base Cost ($/GGE) f o L ?
Electricity Feedstock | $0.04/kWh $2.15 | $0.02] | $0.06
Capital Cost $2/yearly GGE | $0.45
CO, Feedstock $40/ton CO, $0.37
0, Co-product $20/ton O, -$0.20
Labor and Overhead $0.15/GGE $0.15
Maintenance and Taxes| 4% of TPI $0.09
Materials and Waste $0.08/GGE $0.08
Water Feedstock $2/1000 gallons| $0.01
Total Cost Supp Calc 8 $3.09 Base Cost
Item Base Value $3‘09{GGE
Cellular Energy Efficiency 100% 100%! |50%
e- Consumed per Butanol Produced |28 e- 25.3| |52
Delivered Voltage 15V 123 20

Cost components and base values are tabulated to determine the individual cost of specific compo-
nents as well as the overall cost of fuel production through electrofuels. With each cost item, a
sensitivity analysis is provided in the Tornado chart on the right to illustrate how the variation in a
single parameter influences the overall cost. The fop of the table/chart itemizes standard engineer-
ing parameters, whereas the boifom of the table/chart itemizes biological constraints, the latter
which each of the Electrofuels projects address

Conrado et al., 2012, Electrofuels: A New Paradigm for Renewable Fuels



Conclusion

Renewable » System coupling a bioanode and a
biocathode with good performances

» Energetic efficiency increase by 2,5 to
3,5!

» Costs divided by 1,7t0 2 ?

» Patent FR 14 59281 (in total 14 papers ISI-Wo0S, 3 patents up to now for
the project)

» BIORARE technology from TRLO to TRL3

» TRL4 coming soon (optimized pilot under test)

» LCA analysis: identification of environmentaly sensitive components and
first environmental impact evaluations based on virtual scenarii (WP4)

» Market Study and industrial strategies under progress (WP5)
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