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Anaerobic TreatmentAnaerobic Treatment
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The The BuswellBuswell EquationEquation
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How Much Biogas Can I Get?How Much Biogas Can I Get?

C H O O H O CO6 12 6 2 2 26 6 6+ ⎯ →⎯ +
192g COD

C H O CH CO6 12 6 4 23 3⎯ →⎯ +
3x22.4=67.2 litres/mol

( )1000
192 67 2 0 35 3x m kg COD. . /=
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What is Biogas Worth?What is Biogas Worth?

FuelFuel MJ/mMJ/m33

Coal GasCoal Gas 16.716.7--18.518.5
BiogasBiogas 2020--2626
MethaneMethane 3434--38.638.6
PropanePropane 8686--9494
ButaneButane 109109--118118



Cogeneration from BiogasCogeneration from Biogas



Electricity or Boiler Fuel?Electricity or Boiler Fuel?

Boiler UseBoiler UseCogenerationCogeneration

33%33%

50%50%

17%17%

Free Heat!Free Heat!
6060--75%75%

2525--40%40%

hot waterhot water waste heatwaste heatelectricityelectricity



Comparison of Hot and Cold Comparison of Hot and Cold 
Climate ApplicationsClimate Applications
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MicroMicro--
TurbinesTurbines



MicroMicro--
TurbinesTurbines



CHP setsCHP sets



FlareFlare



Pilot PlantPilot Plant



FlameFlame
TrapTrap



How Much Electricity Can I How Much Electricity Can I 
Get?Get?

Effluent Flow Rate = 1000mEffluent Flow Rate = 1000m33/d/d

COD (mg/l)COD (mg/l) 100100 1,0001,000 5,0005,000
Biogas (m3/d)Biogas (m3/d) 4848 485485 2,4232,423
Energy (MJ/d)Energy (MJ/d) 1,0711,071 10,71010,710 53,55053,550
Electricity (Electricity (kWekWe)) 44 4040 200200
Annual Value Annual Value £/year:/year:

Electricity ValueElectricity Value 1,7371,737 17,37417,374 86,90086,900
Hot Water ValueHot Water Value 926926 9,2639,263 46,32046,320
TotalTotal CogenerationCogeneration 2,6632,663 26,64026,640 133,220133,220
Total BoilerTotal Boiler 1,8531,853 18,53018,530 92,63492,634
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Submerged CombustionSubmerged Combustion

Submerged Submerged 
CombustionCombustion

hot waterhot water

Boiler UseBoiler Use

6060--75%75%

2525--40%40%

99%99%

waste heatwaste heat
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Venturi Mixing SystemVenturi Mixing System



The EndThe End


