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Overview of biogas upgrading
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SGC projects within the biogas field:

- Upgrading of landfill gas

- Upgrading of digestate

- Struvite production from digestate

- Pre-treatment of source separated household waste

- Two-stage digestion

- Food waste disposer for waste from restaurants

- Biogas characterization

- Biogas from lignocellulose

- Collection of substrate for biogas production by food waste 

dispenser for households

- Dry digestion

- Handbook for BMP-measurments

- Methane emission measurements

Research activities

http://www.sgc.se
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”Biogas upgrading technologies – developments and 

innovations”

Now available on the home page
(http://www.iea-biogas.net):

Task 37
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Biogas cleaning and upgrading
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Gas Composition
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articles < 1 µm

ethane 97+/- 2 %

ater < 32 mg/Nm3

O2, O2, N2 < 5%

xygen < 1 vol %

ulphur < 23 mg/Nm3

(except for N ) expressed as NH <20 mg/Nm3

or grid injection: Addition of propane (around 7-9 vol%)

Swedish Standard for biogas as fuel for 
otto engines
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• Cleaning, separation of:
• Water

• Hydrogen sulphide

• Oxygen

• Nitrogen

• Ammonia

• Siloxans

• Particles

• Upgrading, separation of carbon dioxide

• Conditioning, e.g.:
• Odorizing

• Compression

• Treatmeant of off-gas

Biogas upgrading
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Cleaning

Water

Hydrogen sulphide

Oxygen

Nitrogen

Ammonia

Siloxans

Particles

• Percipitation

• Adsorption

• Absorption

• Biological treatment
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• PSA

• Water scrubbing

• Organic physical scrubbing 

• Chemical scrubbing

• Membranes

• Cryogenic

Technologies for biogas upgrading 
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• Pressure Swing Adsoption

• Activated carbon or zeolites

• Regeneration by decrease in pressure

• Several vessels in parallell

PSA
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• Carbon dioxide dissolves in water

• Methane dissolves to a much lower extent

• Dissolved methane recovered in flash tank

• Water regenerated by pressure decrease

Water scrubber
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Organic physical scrubbing 

• Similair technology to water scrubber, but an organic 
solvent is used for the absoption

• Trade names for the organic solvent: Selexol and 
Genosorb
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• Carbon dioxide binds chemically

• Selective reaction

• Low methane losses

• MEA or DMEA in the liquid

• Regeneration by heating

Chemical absorption
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• Membranes permeable to carbon dioxide, 

water and ammonia

• Often two-stage processes

Membranes
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• Seperation by cooling

• Carbon dioxide removed as solid or liquid

• If cooled further liquid methane gas is 

formed

Cryogenic
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Source: Mattias Schmuderer, BASE TECHOLOGY GmbH



www.sgc.se

Cost for biogas biogas upgrading



www.sgc.se

• In Sweden today:

– Water scrubber (27)

– PSA (7)

– Chemical absorption (4)

• In the near future:

– Cryogenic

Biogas upgrading in Sweden
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38 plants in operation today. 

4 taken out of operation. 

Pilot plants not included.

Number of biogas upgrading plants in 
Sweden
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Size distribution
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Utilization of biogas in Sweden (2008)
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Biogas production in Sweden (2008)
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Biogas production in Sweden (2008) 
and biogas potential
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Examples of small scale biogas 
upgrading

JTM Invest 

Metener 

Memfoact 
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• A plant for upgrading of landfill gas and biogas will be built at 

NSR in Helsingborg, Sweden.

• Terracastus Technologies

• Liquid biogas will be produced

for heavy vehicles

• Production of 15 million litres

of liquid biogas per year 

Source: www.nsr.se

Upgrading of landfill gas
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Thanks for the attention!


