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Focus

The anaerobic treatment of
agricultural waste including
energy crops, the organic
fraction of municipal solid
waste and organic rich
industrial waste water to
produce biogas and a digestate

of a high quality.
Aim

Exchange and disseminate
iInformation on biogas production,
upgrading and utilisation

Promote deployment of AD plants

www.iea-biogas.net
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Biogas
and More!




« Stimulate R&D on gas
upgrading

« (Continuous education and
iInformation for decision
makers

« Demonstration of new
developments and lessons
learned (Success Stories)

« Workshops and meetings with
operators, industry and
decision makers

 Promote biogas as a vehicle
fuel and/or injection into gas
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The history of biogas
U.K. used to play an important réle

« 1776 Description of biogas in ltaly by A.Volta
(Aria inflammabile nativa delle Paludi)

- 13804 Dalton gave correct formula of methane

« 1859 Biogas plant on lepper station in Bombay

« 1896 Installation delivering gas light in Exeter
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Today Anaerobic Digestion (AD) is widely applied in
industry, agriculture and infrastructre to

upgrade waste water from household or industry

stabilize sewage sludge

treat the organic fraction of municipal solid waste

improve fertilizer quality of animal waste

digest energy crop to biogas (energy from biomass)
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Upgrade of waste water from
household and industry

There are more than 5000 digesters on
WWTP in Europe

More than 2000 high-rate digesters are
operated world wide for WWT from industry

Basically 4 different systems are applied
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Continuously stirred tank reactor

» Biogas

Output

Input
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Upgrade of waste water from industry

Contact system

Biogas

Bacterial rich sludge is recycled to the digester
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IEA Bioenergy Task 37
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Anaerobic filter
on a brewery

- Blogas
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Input ==
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Bacteria form pellets (granules) of 2 to 3 mm
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AD for the treatment of source separated

VYR%?aI there are about 210 plants with more than
2500 tpy of source separated waste:

thereof 140 plants with biowaste
(78 dry and 62 liquid digestion)
70 plants digesting manure together
with organic industrial wastes or
biowaste

Together, they treat 8m tons per year of organic waste

= www.lea-biogas.net
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Typical process flow of a Mechanical
Biological Treatment (MBT)

»,compost“

Dry Rejects Biogas
recyclables RDE

The same AD systems are applied as for
Source separated waste
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Treatment of full or gray MSW

Countries with the highest share of MBT

Installed capacity of operational facilities by location

Italy | 6'500
Germany 5'700

Spain

Australia

Netherland |

Austria

USA
France
Belgium
Canada
UK
Poland
Turkey
Japan
Portugal

Israel

e IENREm

500 1000 1500 2000 2500 3000

Input Capacity (in 1'000 Tonnes per annum)

Total installed capacitiy > 20m tons
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MBT with percolation

BIOPERCOLAT®- Procedure
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Agricultural biogas production

a) With co-substrates
b) With energy crop

Biogas-Processes

Wet-Fermentation Dry-Fermentation

discontinuous continuous discontinuous continuous
Batch- Flow- Percolation- Flow-
Process Process Process Process
Storage- Flow-
. T Process | Storage-Process
Source: Weiland 9
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Tank empty
_ Tank

Inlet

/
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Improved fertilizer quality of animal wastes

Container process with percolation
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better nutrient availability
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iImproved homogeneity

less plant burning
reduced C/N ratio

odour reduction

 elimination of plant
pathogens and weed seeds
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Energy remains the major driving force of biogas production

Biogas
Desulfurization Desulfurization Gas treatment Gas treatment
Reforming Compression
A 4 v
Boiler Fuel cell Pressure tank

6‘6- o
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Biomethane as fuel

Canada: 20,500

USA: 146,900

Mexico: 3,000
Trinidad: 3,500

Venezuela: 44,100
Colombia: 138,000

Russia: 60,000

Ukraine: 100,000
Armenia: 47,700

Other Europe: 122,900

Japan: 30,500
Italy: 412,600 Iran: 229,600 :
China: 12?l10° Korea: 12,100
Pakistan: 1,300,000
Egypt: 69,400 "3 Bangladesh: 80,000
India: 334,800

Thailand: 28,300
Malaysia: 25.000

Indonesia: 1,000

Brazil: 1,357,200

Bolivia: 61,600

Peru: 5,500

Argentina: 1,650,000

Chile: 8,000

Australia: 2,500

New Zealand: 300

6.4 million methane powered vehicles:
127,000 buses, 113,000 trucks, and 6,200,000 cars running on natural gas or biomethane
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How does biogas compare to other bio-fuels?

Energy vield (Output/Input):

« EtOH from sugar cane (Brasil) 8.6-10.0
« EtOH from Maiz (USA) 1.34

« RME (Germany) 2.2-3.7

« Biogas from Gras (D) ca. 6

« Biogas from Maiz (D) ca. 8
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Comparison of different bio-fuels
How far can a car run with different biofuels produced on 1ha of land

Biokraftstoffe im Vergleich

So walt kammt ein Pkw mit Biokrafistoffen von 1 Hekiar Anbaufliche

I . Biomethan &7 600 km
7 e —— ¥
BIL {Biomass-to-Liquid) &4 000 km

¢ m

% 23 300 km J « 17 600 km"® ﬂ
% Biodiesal ﬂﬂMkm: +175mm*

Bioethanol 22400 km ==+ 14 400 km*

*Biomaihan aus Nebanprodukian
iRapskuchan, Schlempe, Siroh)

Plw-Kraltstoltverbravch: Oito 7.4 1100 km, Diesel 8.1 11100 km

Source FNR
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