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Degradation of complex organic matter to its simpler 
chemical constituents, and ultimately to CH4 and CO2 by 

a consortium of bacteria in the absence of oxygena consortium of bacteria in the absence of oxygen

High rate 
digester 
granule

Courtesy of van 
Lier 2004
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HydrolysisHydrolysis AcidogenesisAcidogenesis AcetigenesisAcetigenesis MethanogenesisMethanogenesis
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Sulphate reduction
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Sulphate reduction

Protein Breakdown Products

Coordinated participation of the required groups of  bacteriaCoordinated participation of the required groups of  bacteria
Process can take place in one or more stages (separ ate reactors)Process can take place in one or more stages (separ ate reactors)
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Types of wastes
Methane 
Potential

Gate Fee 
Potential

Negative 
Impact on 
Digestate 
Quality

Local 
Availability

(urban, rural, 
industrial)

Nutrient 
Content of 
Digestate

Level of Pre-
treatment 
Required

Source separated 
kitchen waste 
(SSKW or BMW)

high high none everywhere, 
especially urban

medium/high medium - high

Organic fraction of 
municipal residual 
waste (OFMSW)

medium high highly negative everywhere, 
especially urban

medium/high very high

Commercial organic high high none everywhere, variable mediumCommercial organic 
wastes

high
(depending on waste)

high none everywhere, 
especially urban

variable medium

Industrial organic 
wastes

low – very high 
(depending on waste)

high depending on 
waste

industrial areas low low

Agricultural wastes low none none rural areas high low

Abattoir wastes high high none rural areas high low

Sewage sludge low none Possibly 
negative *

everywhere, 
especially urban

high low

Energy crops (depending on crop) negative none rural areas low low
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There are a number of different solutions
Optimum configuration and integration with 

other technologies is case specific



Plant optimum configuration and integration with ot her 
technologies is case specific

• Amount and characteristics of wastes

• Aims of the project

• Local circumstances (e.g. electricity, gas grid capacity, ability to share 
existing infrastructure e.g. landfills, wastewater treatment plants or thermal 
treatment plants)

Technical, environmental and 
economic

treatment plants)

Ultimately, the plant needs to be able to:

Access feedstocks

Find markets for the digestate and biogas

Obtain planning permission, environmental permits (from EA) and ABPR 
approval from Animal Health Agency



Cleaning and 
storage

CHP
(% efficiency)

Engines, gas 
turbines or fuel cells

Reception/Storage

F
ee

ds
to

ck
 B

(t
on

ne
s)

Feedstock A
(tonnes)

B
io

ga
s

(G
J)

Exhaust gases

Electricity 
(MWh)

Heat 
(MWh)

Used in the plant 

Used in the plant (MWh)

Electricity Market (MWh)

Heat Market (MWh)

Storage, compression 
and other additions

(% efficiency)

Biogas Upgrading
(% efficiency)

e.g. PSA, water scrubbing, 
etc.

Biomethane for transport or 
gas grid injection (GJ)

Weight 
bridge

Tanks/enclosed 
buildings

Example of Flowdiagram(s) for AD Plant(s) Treating BMW and OFMSW 
(and co-digestion with other feedstocks)

Pre-treatment
e.g. sorting; shredding, 

pulping, hydrolysis 
(percolation, biological, 
chemical and thermal)

D
ig

es
ta

te
(t

on
ne

s) Dewatering,  
composting,
maturation,  

Storage,  
and on-site 

WWT

End Market: 
High quality digestate

whole, liquor, fibre
or compost (tonnes)

% rejects

disposal or 
market 

(tonnes)

Used in the plant 
(MWh)Water, 

chemicals
(tonnes) Water, chemicals and 

other materials 
(tonnes)

Hygienisation
or 

pasteurisation 
for ABPR 

compliance
(can be after  

digestion)

Equalisation and 
Digestion vessel(s)

Further Treatment: 
e.g. sewerage system or

thermal process
Flow

Alternative Flow

Disposal:
Low quality digestates 

/composts (tonnes)

Not to scale

Feedstock C
(tonnes)
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Digestion

1000 kg of food 
wastes
25% TS

Biogas
95 kg CO 2
50 kg CH4

Digestate Digestion
Process

25% TS

+ Water

Whole 
Digestate

855 kg
+ Water

Digestate 
fibre 340 kg 

(30% TS)

Digestate 
liquor 515 kg 

(3% TS)
+ Water
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BMW – Source separated biodegradable municipal wastes

OFMSW – Organic fraction of municipal solid waste
(as part of a Mechanical Biological Treatment plant)
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Plant, Location Wastes Treated Capacity

(tpa)
AD Supplier

Brecht II, Belgium SSKW, garden waste 50,000 OWS Dranco

Salzburg, Austria SSKW, garden & industrial organic waste  20,000 OWS Dranco

Niederuzwil, Switz. SSKW, garden & industrial food waste 20,000 Kompogas

Otelfingen, Switz. SSKW,  garden & industrial food waste 12,500 Kompogas

Oetwil Am See, Switz. SSKW, garden & industrial food waste 10,000 Kompogas

Grindsted, Denmark SSKW, sewage sludge & industrial organic waste 52,600 Krüger

Ludlow, UK SSKW, garden waste 5,000 Greenfinch

Jonkoping, Sweden SSKW 30,000 Jonkopings
Kommun

Västerås, Sweden SSKW, grease trap sludge, ley crop 23,000 Ros Roca

Note: Source Separated Kitchen Waste (SSKW)
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Plant and Location Wastes Treated Capacity
(tpa)

AD Supplier

Buchen, Germany Residual MSW 151,000 ISKA

Heilbronn, Germany Residual MSW 88,000 ISKA

Heerenveen, Netherlands Residual MSW, commercial wastes 300,000 Grontmij

Mons, Belgium Residual MSW 80,000 Valorga

Saschenhagen, Germany Residual MSW, commercial wastes 85,000 Horstmann

Pohlsche Heide, Germany Residual MSW, commercial
wastes, sewage sludge 

92,500 OWS Dranco

ZAK Ringsheim, Germany Residual MSW 100,000 Wehrle Werk

Vaasa, Finland ‘Kitchen’ waste 42,000 CiTec
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Plant and 
Location

Wastes Treated Capacity
(tpa)

AD Supplier

Lintrup,
Denmark

Agricultural, commercial abattoir 
and hospital food wastes

200,000 Krüger

Linkoping,
Sweden

Commercial, agricultural and 
abattoir wastes

22,000 Svensk
Biogas

Holsworthy,
UK

Agricultural and commercial 
wastes (currently changed 
operation)

150,000 Farmatic
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Source separated kitchen and garden 
waste at Brecht Plant (IGEAN, 2007)����
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waste at Brecht Plant (IGEAN, 2007)

Source separated kitchen wastes in 
paper bags at Grindsted Plant, 

Denmark (Bro, 2006)
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CHP and boiler at Ludlow plant, UK

Gas engine at 
Oetwil Am See Plant, Switzerland
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Austria
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1 tonne (kitchen waste) = 1000 km (car) (Kompogas, 2006)

1 tonne (OFMSW) = 740 km (Volvo V70) (Murphy, 2004)

Biomethane fuel pumps at
Västerås Bus Depot, Sweden

Public biogas filling station
at Jonkoping, Sweden
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De-watered digestate 
at Grindsted Plant, 

Denmark

Solid digestate at 
Västerås

Plant, Sweden
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(Pettersson, 2006)

Greenhouse at Otelfingen Plant, 
showing crops growing on 

digestate
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Fertiliser Primary Energy Life-cycle emissions, production (per kg N and P)Fertiliser Primary Energy 
(MJ/kg) 

Life-cycle emissions, production (per kg N and P)

CO2 (kg) CO (g) NOx (g) SO2(g) HC (g) Particles (g) CH4 (g) N2O (g)

N 45 3.2 0.36 8.0 4.6 0.18 0.82 3.1 18

P 25 2.9 4.6 18 39 3.9 9.5 7.2 0.29
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Compounds Aerobic Maturation After 
Anaerobic

Ratio 
Aerobic/Anaerobic

Alcohols 283.6 0.033 8593.94
Ketones 150.4 0.466 322.75
Terpenes 82.4 2.2 37.45

Esters 52.7 0.003 17566.67Esters 52.7 0.003 17566.67
Organic sulphides 9.3 0.202 46.04

Aldehyes 7.5 0.086 87.21
Ethers 2.6 0.027 96.30

Total VOC 588.5 3.017 195.06
NH3 158.9 97.6 1.63
Total 747.4 100.617 7.43
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