
Anaerobic Digestion of Municipal Wastes 
at the city of Kaiserslautern 

 
1. Aim 
 
The aim of the project is the anaerobic digestion of municipal solid waste, being either source 
separated biowaste or grey waste, without any production of waste water effluent. The plant is 
located nearby the municipal landfill. Gas engines produce electricity by the combustion of 
the landfill gas and the biogas produced by the anaerobic digestion plant. The waste heat of 
the gas engines, is utilised to evaporate the excess waste water. The project started in March 
’97 and the first waste was treated in December ’98. 
 

 
 

Photo 1 : The digester treating municipal waste at Kaiserslautern 
 

2. Introduction 
 
The landfill site of Kaiserslautern was commissioned in 1978 and has a capacity of 27 million 
m3 and a surface area of 85 ha. The landfill receives the waste from approximately 370,000 
inhabitants of the inter-municipality ZAK. Approximately 1,300 m3 of landfill gas are 
extracted from the landfill per hour and are burned in 4 gas engines with a total electrical 
output of 1,400 kWe. The objective of the project is to integrate the anaerobic digestion of 
waste in the landfill gas operation in order to produce a compost free of heavy metals and 
inerts and to supply the biogas produced to the existing gas engines. 
 
Anaerobic digestion of municipal solid wastes has become a well-established technology in 
Europe. There are about 50 plants across Europe, totalling a capacity of about 1,000,000 ton 
per year. Major advantages of the anaerobic digestion process are the production of renewable 
energy in the form of biogas, the very reduction of odours, the limited surface area needed 
and the flexibility towards the waste composition. 



The DRANCO process is a patented thermophilic one phase digestion system with external 
inoculation. There is no mixing apparatus in the digester. The process treats the wastes as 
concentrated as possible, resulting in a total solids content inside the digester between 15 and 
40%, depending on the waste composition. Most of the DRANCO plants are treating source 
separated bio-wastes however, the DRANCO installation can also handle grey waste (the 
residual organic fraction of MSW).The inter-municipality ZAK is considering to operate the 
plant in the future completely on grey waste because of improved economy. 
 
3. Technical Description 
 
The DRANCO plant in Kaiseslautern is presently in start-up. The plant has a capacity of 
20.000 tons per year municipal solid waste. The waste can be either source separated biowaste 
or grey waste. The waste is dumped in a bunker which can be closed off in order to limit 
odour emissions. A pushing floor at the bottom of the bunker is transporting the waste to the 
pretreatment station. This pretreatment station already existed treating formerly MSW. It 
consists of a cascade mill, a screen of 40 mm and an over-belt magnet. The oversize of the 
screen is landfilled or sent for thermal treatment. The undersize, about 18.000 tons per year, is 
sent to a 200 m³ buffer. The pretreatment is functioning five days a week. The buffer allows 
the feeding of the digester during the weekend so that a continuous gas production is secured. 
Before being pumped into the fermentation reactor the substrate is mixed with digested 
residue and a small amount of steam in order to heat up the substrate to about 50 °C. 
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Figure 1: Process flowsheet of the DRANCO plant in Kaiseslautern 
 

The digestion takes place under thermophilic conditions, i.e., in the range of 50 – 55 °C. The 
fermentation reactor itself is heated by a hot water spiral in order to minimise the amount of 
steam needed for maintaining the operating temperature in this range. The digester has a total 
volume of 2450 m³. The mean retention time of the substrate in the reactor varies in the range 



of 20 to 30 days. The process flowsheet is shown in Figure 1. An innovative approach in this 
project is that the waste heat is used to evaporate waste water. Due to the evaporation of the 
process water the installation is operating free of any effluent. 
 

4. Performance of the Biogas Plant 
 
During the commissioning period the gas production is about 110 Nm³ per ton of waste fed to 
the digester. The collected gas is stored in a 170 m³ gas bag and is used, together with landfill 
gas, to fuel biogas engines with a total installed electrical power of 1400 kWe. The surplus of 
electrical energy is sold to the grid. A high temperature torch is installed in order to flare off 
excess biogas. The digester has a semi-conical bottom with a sliding frame of 3 m diameter. 
 
 

 
 

Photo 2: The air purification system at Kaiserslautern 
 

The digested residue is extracted and either recycled together with fresh substrate back into 
the  reactor or pumped to a 20 m³ buffer in order to be dewatered. Before the dewatering 
process, the residue is dosed to a mixing unit and mixed with a polymer solution in order to 
improve the dehydration. A screw press is dewatering the residue to 50% total solids. The 
resulting press cake is sent to a post-composting system in order to produce a mature 
compost. The water effluent from the press is centrifuged and the effluent of the centrifuge is 
stored into a 200 m³ buffer before being evaporated by utilising the waste heat of the gas 
engines. The evaporating capacity is 1100 l/h. The concentrate of the evaporator is mixed 
with the press cake and the centrifuge cake in order to be stabilised aerobically. The steam is 
sent to an acid scrubber which is capturing the evaporated ammonia and producing an 
ammoniumsulfate solution. After the scrubber the steam is mixed with process air, and 
eventually clean air, and treated in an insulated container with a biofilter. 
 
During the commissioning phase of the project the biogas production varied between 95 and 
287 m3 per tonne waste fed to the digester. These fluctuations were due to the high variations 
of amount of waste fed and the long time intervals between feeding regimes. Additional 
inoculum material from another digester was added during the commissioning phase in order 
to accelerate the overall start up of the installation and to stabilise the performance of the 
digester. This was achieved and the plant operates with a steady performance. 
 



The design biogas specific production was 158 Nm3 per tonne waste fed or 63,000 Nm3 of 
biogas per week with a methane content of 55%. About 5.8 % of the biogas will be consumed 
for steam generation, or about 3,700 Nm3 of biogas per week. 
 
When the operation was stabilised the methane concentration was increased to around 55% 
which is the expected biogas quality. The average H2S concentration was 48 ppm which is 
considered as very low. 
 
The plant has been designed to generate 5.2 x106 kWh per year electricity derived from the 
biogas. The plant consumption is about 0.7 x106 kWh per year resulting in a net electricity 
production of 4.5 x106 kWh per year. 
 

5. Economic Performance 
 
The plant had not completed the commissioning phase by the time of preparing this project 
summary and therefore it has not entered the full demonstration stage from which actual 
economic performance data can be derived.  
 
However, the project proposal is based on an income of 27.37 million Belgian Francs with 
operating and maintenance costs estimated at 14.9 million Belgian Francs. This gives a simple 
pay-back calculation of 6.4 years. 
 
In Germany it is forbidden to use compost originating from grey waste for any purpose. More 
than 20 composting plants in Germany have to landfill the compost they produce from MSW. 
Therefore, since the compost produced by this project is based on grey waste, after 
stabilisation, it will be landfilled. Under the prevailing legislation and economic situation 
ZAK considers the anaerobic digestion plant as a pretreatment of the organic fraction of 
MSW before landfilling.. The advantage of this project is that energy is generated which 
improves significantly the economics of the overall MSW management. 
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