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We have renewable electricity; now we need Green Gas



Linkoping, Sweden fuels 65 buses, 10 waste 

collection lorries, 600 cars and a train from pig 

slurry, slaughter waste,  & blood

Circular bioeconomy systems can treat waste and generate transport biofuel



How do we decarbonize alcohol and dairies?



Open slurry storage emits 17.5% of 

methane. At 2% methane slippage:

biomethane from slurry GHG 

negative (-250 g CO2/MJ)

California Air 

Resources Board 

awarded a Carbon 

Intensity score of -

255 gCO2e/MJ for 

a dairy waste to 

vehicle fuel 

pathway. 

GHG negative 

biomethane for advanced 

transport biofuel.

Ideal for haulage and bus 

services.



• Ireland has ca. 8 GWe electrical capacity, target of 30% RES-E by 2020

• Ireland has plans for 12 GWe off shore wind by 2030 leading to 70% RES-E

• Assuming 40% capacity factor then peak production 175% of average demand. 

• Exacerbated by peak production at periods of low demand

Use of electricity to make electrofuels
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€100/MWh = €4/kg
H2

≈ €1.00/L
diesel

Power to hydrogen, run hours, price, 

sustainability



Audi E-gas at Wertle, Germany

Sabatier Equation:  4H2 + CO2 = CH4 + 2H2O

Food waste 

biomethane

Production of 

hydrogen in 6 

MW electrolysis

Production of 

methane via 

Sabatier

1000 Audi NGVs

Conversion of electricity to hydrogen and on to methane



Biomethanation





Direct interspecies electron 

transfer



Increased biomethane yield of 17% while effecting a 26% decrease in digestate, 

reducing the amount of agricultural land required to spread digestate. Biochar 

achieved comparable performances to high cost graphene



Advanced gaseous biofuel produced by integrating 

biological, thermo-chemical and power to gas systems in 

a circular cascading bioenergy system
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Denmark which at present intends decarbonising the gas grid with 72PJ of 

renewable gas by 2035. Addition of Power to Gas systems could see a resource of 

100 PJ ,in advance of gas demand.

Extent of Green Gas in Denmark



Circular economy: electricity, cement, carbon capture, aviation fuel (WESTKUSTE 100)



Photosynthetic micro-algae upgrading of 

biogas to biomethane



Green Gas Technologies
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