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Table 4-1: List of Biomethane Projects in Germany ( July 2009, www.biogaspartner.com). 

Location Upgrade Process Status Start Feed-in capacity [nm³/h]
Altenstadt / Schongau PWS Construction 2009 690 
Aiterhofen PSA Construction 2009 1.000 
Angermünde PWS Planned 2009/2010 650 
Barsikow No Information Planned 2010 480
Bergheim/Pfaffendorf No Information Planned 2009 600 
Bergheim/Steinheim No Information Planned 2010 300
Blaufelden/Emmertsbühl No Information Planned 2010 210
Borken / Hessen No Information On Hold 390
Borken/Münsterland No Information Planned 2010 750
Brunne PWS Planned 2009/2010 300
Burgrieden/Laupheim PSA Operating 2008 300
Darmstadt-Wixhausen PWS Operating 2008 148
Dorsten PWS On Hold 250
Eich in Kallmünz PSA Planned 2010 600 
Einbeck Amine Scrubbing Planned 2009 500 
Feldberg PSA Planned 2010 350
Forchheim im Breisgau BiogasUpgrader Planned 2009 500 
Güterglück PSA Operating 2009 650 
Godenstedt Amine Scrubbing Operating 2009 300
Graben/Lechfeld PSA Operating 2008 500 
Gröden Amine Scrubbing Planned 2009 250
Güstrow PWS Operating 2009 5.000 
Hardegsen Amine Scrubbing Operating 2009 500 
Homburg/Efze PWS Construction 2009 350
Horn/Bad Meinberg Amine Scrubbing Planned 2009 1.000 
Industriepark Höchst No Information Planned 2011 1.000 
Jüterbog No Information Planned 2009 No Information 
Kerpen PSA Operating 2009 550 
Ketzin PSA Operating 2008 200
Könnern I PWS Operating 2007 650 
Könnern II Amine Scrubbing Planned 2009 1.500 
Lanken Amine Scrubbing Operating 2010 700
Lüchow PWS Operating 2009 650 
Maihingen PWS Operating 2008 560 
Mühlacker PSA Operating 2007 500 
Neukammer 2 No Information Planned 2009 3x600 
Neuss am Niederrhein Amine Scrubbing Planned 2009 165
Niederndodeleben No Information Construction 2009 650 
Pliening PSA Operating 2006 485
Pohlsche Heide PSA Construction 2009 350
Rathenow BiogasUpgrader Operating 2009 520 
Ronnenberg BiogasUpgrader Operating 2008 300
Schwandorf I Organic Wash Operating 2007 485
Schwandorf II PSA Operating 2008 1.000 
Straelen PSA Operating 2006 550 
Werlte PSA Operating 2007 338
Willingshausen/Ransbach PWS Construction 2009 350
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Figure 4-9: VPSA plant for biogas conditioning of Ci rmac (source Cirmac, NL) 

A more recent development of the manufacturer is a low pressure CO2 absorption process (amine scrubbing - 

Cooab), which is sold by the Swedish licensee and sales partner, Purac of the Läckebywater Group, within the 

framework of contracting projects. The German subsidiary is PURAC Wasser GmbH, registered in Bremen. 

Among others, Purac operates a plant in Boras with a raw gas capacity of 390 m³/h (commissioned in 2002) 

and since 2006 also a plant in Gothenburg with 1,600 m³/h. No reference plants for the amine scrubbing  

process exist yet in the Netherlands. In Borås, steam at a supply temperature of 120-125 °C is used for regen-

eration and in Gothenburg hot water with a supply t emperature of 160 °C (biogas combustion). Cirmac states 

that oxygen levels > 0.1% by volume in the biogas lead to accelerated amine oxidation and corresponding  

precautions must therefore be taken in the biogas production. 

As with other amine scrubbing processes, Cirmac also installs upstream biogas desulphurisation. The stan-

dard process here uses activated carbon adsorbers. The CO2 separation takes place in an adsorption column, 

regeneration of the amine solution used in a stripp er unit. Cirmac indicates methane loss values of less than 

0.1% for this process. The pre-cleaned biogas flows through the CO2 adsorption column via a packing unit. The 

absorption liquid is sprayed into the column in rev erse flow from above. The biomethane is vacuumed off at 

the top of the column and then compressed and dried. 

The CO2-loaded Cooab is introduced to the stripper column and heated to the boiling point for CO 2 desorp-

tion. The heat required for the desorption is generated in the form of steam in a reboiler at the bottom of the 

stripper. The separated CO2 from the stripper is emitted into the environment or is available for further bio-

logical or industrial use. The process heat arising can be used for other processes.  
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Figure 4-10: Cooab amine scrubbing in Gothenburg, S weden (source Cirmac, NL) 

The very high process heat requirements compared with the information from MT-Energie GmbH is interest -

ing; it cannot be determined, however, whether the d ifferences result from any different amine formulat ions 

or plant design or from different operating experie nces. Figure 4-10 shows the amine scrubbing plant Cooab 

of Cirmac in Göteborg with a capacity of 1,600 Nm3/h. 

As a third process, Cirmac also offers a single-stage membrane separation process. Cirmac states that the 

preferred application is methane enrichment of lean  gases, such as for use of the gas in an engine (minimum 

methane content 40% by volume) or for enrichment of biogases to natural gas L quality. One reference plant 

exists in the Netherlands near Amsterdam that was built in 2006. It is operated at approx. 7-8 bar and has a 

capacity of 160 Nm³/h raw biogas. The product gas is fed into the gas network, the exhaust gas is utilised 

thermally. In the vicinity of Paris, another plant with a PSA plant and a membrane separation unit each with 

100 Nm³/h capacity (presumably for CO2 separation) with another downstream PSA for nitrogen separation 

(landfill gas as raw gas) will enter into operation presumably in 2009. 
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Table 5-2:Costs of biogas production "liquid manure  BGP" (substrate: 90% liquid manure, 10% maize 

silage)

Biogas production "liquid manure 

plant" 

Substrate mix: 90% liquid manure, 10% 

vegetable matter 

Unit Plant throughput in Nm³/h 

100 250 500

1. Investment costs € 535,100 1,080,000 1,850,000

of which machinery € 67,000 147,000 252,000

of which structural systems (digester) € 303,900 619,500 1,080,000

of which electrical/control equipment € 51,500 94,500 144,000

of which other € 92,700 189,000 324,000

Dismantling costs € 20,000 30,000 50,000

2. Annual costs €/y 217,400 514,100 927,100

Substrate supply (maize silage)  €/y 79,600 199,100 398,200

Personnel costs €/y 12,800 38,300 63,900

Maintenance €/y 8,000 16,200 27,800

Own electricity €/y 12,500 31,200 62,400

Heat costs €/y 40,800 100,800 154,700

Other €/y 8,600 17,300 29,600

Capital costs €/y 55,100 111,200 190,500

3. Specific costs (with ref. to raw biogas) 

a) Costs per Nm³ raw gas ct/Nm³ 27.18 25.71 23.18

b) Costs per Nm³ methane ct/Nm³ 47.68 45.10 40.66

c) Costs per kWh methane (Hi,N) ct/kWh 4.78 4.52 4.08

d) Costs per kWh methane (Hs,N) ct/kWh 4.31 4.08 3.68


