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In Germany, the development of process technology for mechanical biological waste 
treatment has seen much progress over the last years. Scientific tests and practical 
experience particularly emphasize the benefits of anaerobic digestion. In comparison to 
composting AD does not only have technical and ecological advantages. It also benefits from 
reduced expenditure and economies on running costs, because the plant can use energy 
generated from own resources and has income from exporting excess energy to external 
consumers. Biological treatment in an AD facility requires less mechanical components – and 
this is another advantage that helps to reduce staff costs! 
 

 
Fig. 1:  MBT facility at Goettingen 

 
 
1. Introduction 
 
Digestion of biogenous matter in the anaerobic stage of treatment of an AD plant does, in 
principle, work in the same way as inside of a landfill body – but the process needs less time. 
AD plants include many standard components frequently used in landfill engineering: Biogas 
generation and utilisation in CHP units or nowadays more and more biogas upgrading, 
leachate treatment and treatment of contaminated process air. HAASE Environmental 
Consulting (HEC) is not only specialised in anaerobic engineering: We as part of the HAASE 
group are also proud to have a long tradition in developing environmentally friendly 
technologies for landfill gas & leachate treatment. 
 
The HAASE group developed in the last year a new market strategy for building biogas 
(renewable as well as MSW) plants under the umbrella of HEC. This strategy is based on 2 
piles.  

1. Co-operation with strong partners as general contractors in each country 
2.  consulting work (design, engineering and commissioning of plants) instead of pure 

plant construction. 
 

Our experience puts us in a position to properly evaluate advantages and disadvantages and 
to give a cost and risk assessment for all-size MBT facilities. Mechanical biological treatment 
plants that have already been implemented by HAASE clearly show that the estimated 



         

benefits are reality. At León, Spain, we implemented an MBT facility for the treatment of 
200,000 tons of domestic waste. The Nordhausen plant (Germany) has successfully been in 
service for years. Plants at Luebeck and Schwarze Elster have been a big development step 
and a consolidation of the technical equipment. Goettingen is the latest plant in operation 
and is for us a symbol for successful engineering and plant development. At the moment 
HEC is facing the engineering of three MBT plants in Manchester and an additional one in 
West-Sussex (350,000 t/a).  
 
 
2. MBT Technology 
 
Municipal Solid Waste (MSW) is a big issue all over the world. Depositing it on landfill site or 
even worse everywhere in the country like in some developing countries is an ecological 
wrong way. The consequences of such procedures are possibly diseases but definitely water 
and air pollution. From an ecological point of view this is also a waste of resources.  
 
Against this background the waste treatment technologies have been developed to reduce 
the negative effects of landfilling to the environment and to use the resources inside the 
waste. One main point to reach this aim is part of a MBT plant and represented by the capital 
letter “M”. This is the mechanical pre-treatment of the waste. Here you can separate different 
resources from waste and influencing their quality. Depending on local conditions and 
markets these outputs can contribute the financial balance of such plants. As examples of 
MBT outputs we list here RDF (refuse derived fuel) and ferrous metals (see also figure 2). A 
further function of the mechanical pre-treatment is to optimise the quality of the biological 
fraction for the 2nd treatment step, the biological treatment of waste.  
 

 
Fig. 2:  flowchart MBT process 

 



         

In the last years especially the anaerobic digestion (AD) developed to a large extent and 
showed the advantages of this treatment solution. One of the most significant advantages 
(but not limited to this) and that of the most interest in many countries is that compared to 
other treatment solutions The AD-MBT does not produce bad smells. The reason for this is 
that the process producing recognisable smells is the biological process and this is 
completely enclosed. The AD process itself produces biogas which can either be used 
directly onsite by means of CHP plants or off site when using biogas upgrading and sending 
this upgraded biogas (>95% methane) into a gas grid. The end product of the AD process, 
the digestate, has to be discharged. Here you find two different ways in Europe. In Germany 
this digestate is stabilised to a large extent and is send to a landfill site. In Great Britain (but 
not only there) this digestate, which has still a significant heating/calorific value (cv) is used in 
ideally fluidised bed incineration plants as a low cv fuel. In this case you will earn the total 
economic benefit from MSW. 
 
 
3. Mechanical pre-treatment of Waste 
 
An important issue for optimising the mechanical pre-treatment is the definition of the aim of 
the MBT plant. The question is, what should a MBT plant produce? The main outputs of the 
mechanical pre-treatment step are RDF, ferrous and non-ferrous metals, biological material 
(mainly fraction <40mm) and so called undesirables containing all extraneous materials, 
which are to be landfilled. But if the waste balance shows that further usable materials are in 
the waste in significant amounts, then these can also be separated for example with near 
infrared detection systems.  
 

 
Fig. 3:  mechanical pre-treatment hall 

 
A second pre-treatment step following the dry pre-treatment mentioned before is the wet pre-
treatment separating e.g. glass, stones, cables and plastic out of the <40mm fraction and by 
this purifying the biological fraction. This step has furthermore the function of conditioning the 
biological fraction for the subsequent AD process. Therefore this fraction is mixed in the 
pulpers with water to reach a dry matter content of below 10%.  
 
 



         

4. biogas production with waste  
 

 
Fig. 4:  AD part of a MBT plant 

 
The key compound of a MBT plant is the biological treatment of waste. This is the key 
knowledge of HEC. The design, engineering commissioning and operation of such a plant is 
mainly influenced by the experience of the supplier. HEC and the Haase group can draw on 
several plants as stated in the introduction and is steadily developing the state of the art for 
AD-MBT. Based on this we achieve for example a stable AD process at the Goettingen AD 
plant in a very short time (8 weeks; see figure 5).  
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Fig. 5:  commissioning of the AD process at the MBT Goettingen 

 
The biogas produced is often used onsite by the use of CHP plants and exporting the 
electricity. A new technology developed in the last years gives us new possibilities for the 
usage of biogas. Biogas-Upgraders (see figure 6) are able to produce a high cv gas with 
methane contents of over 95% from biogas consisting mainly of methane (45-60%) and 
carbon dioxide (40-55%). This high cv gas can then be used for gas fuel stations powering 
gas driven vehicles or exported to the natural gas grid and used more efficiently in central 
powerstations and directly by households (cooking heating, etc.). 



         

 
Fig. 6:  Biogas-Upgrader  

 
The digestate is aerated to stabilise it after the AD process and then dryed in a 2 step 
process. First decanters dry the digestate to approx. 30-35% dry solids and the a thermal 
drying process is reducing the water content to a farer extent depending on the pre-
conditions of the further usage (landfill or incineration). Within that thermal treatment the 
exhaust gas and heat of the CHP plants onsite can be used to reduce the operation costs of 
this thermal drying. The water recovered while drying the digestate is directly re-used for the 
mixing process prior to the digestion. This again reduces operational costs. 
 
 
5. Digestion of bio and food waste  
 
Also on the field of biogas plants HAASE and HEC have a long time experience and are 
steadily developing and improving the process engineering. In principle a biogas plant is 
downscaled MBT plant. It mainly consists of similar but usually smaller components. So the 
pre-treatment is much simpler. Often you will find only shredders and in some cases 
additional equipment like ferrous separation as pre-treatment steps. An important difference 
to MBT plants is that biogas plants should normally run automatically to a large extent. A new 
concept shown in figure 7 shows a new concept accommodating these preconditions. For the 
digestion process a client can choose either dry or wet fermentation. For the optimisation of 
the overall balance we recommend a special digestate treatment by means of reverse 
osmosis. Again comparable to the MBT, the biogas can either be used directly onsite using 
CHP plants or via biogas upgrading offsite. 



         

 
Fig. 6:  concept of automatic bio waste treatment  

 
 
6. Summary and perspective 
 
As to the state-of-the-art in waste treatment, wet AD may be considered a more efficient 
process than conventional composting. It is possible to combine this AD process with 

1. oxidation  
2. thermal drying, or 
3. dry fermentation 

 
The last point is a new technology HEC developed together with Eggersmann Anlagenbau, 
where both companies put together their key knowledge and now offer an advantageous new 
way of waste treatment and biogas production. 
 


