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Renewable biomass fuels




Biodiesel — process

methanol

caustic soda




Bioethanol — process




Biogas - process




Inputs and outputs




Feedstocks for biofuel production




Potential crops for biogas -
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Barley
Cabbage
Carrot
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Cauliflower
Clover
Comfrey
Cocksfoot
Elephantgrass
Flax

Fodder beet
Giant knotweed
Hemp

Horse bean
Jerusalem artichoke
Kale

Lucerne
Lupine

Maize

Marrow kale
Meadow foxtail
Miscanthus
Mustard

Nettle

Qats

Pea

Potato

Rape
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Reed canary grass
Rhubarb

Rye

Ryegrass

Sorghum |

Sudangrass
Sugar beet
Sunflower
Sweet sorghum
Triticale

Tumip

Vetch

‘ Wheat
a

White cabbage
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Agricultural substrates commonly used for
anaerobic digestion




Number of applied co-substrates in modern biogas
plants (Germany)
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Crop based digestion in Germany




Scales of production




Energy balance




Energy inputs

direct
energy
machinery inputs

indirect
energy
inputs

crop
production

biofuel
production

University
of Southampton




Direct and indirect energy




Direct & indirect energy inputs




Example energy comparisons




Crop production inputs




Digestate




Other agricultural inputs




Fuel usage




Biogas use




Potential vehicle fuel produced per ha




Potential CHP per hectare




CO, and energy cycles

gas
scrubbing




Some benefits of anaerobic digestion




Conclusions




* Biogas - scaleable, can be farm based

« Uses a wide range of crops, which can be
included in crop rotations, and other organic
materials

* Produces digestate which can be used as
fertiliser

« Can close the CO, and energy cycles

« To get the most out of the available plant
material we need a combination of all the
processes for producing renewable fuels
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1; Biogas — Explosive Potential! 20/11/2006
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