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CRAF-1999-71485
DIPROWASTE - ENHANCED PRODUCTION OF METHANE FROM ANAEROBIC 

DIGESTION WITH PRE-PROCESSED SOLID WASTE FOR RENEWABLE

First contractor: Ingenieurbüro Dobelmann + Kroke GmbH (D&K)
Ingenieurbüro Dobelmann and Kroke GmbH is an engineering company founded 25 years 
ago. The company’s primary expertise is in civil engineering. It has specialist expertise in the 
design of waste water treatment plants, municipal sewage treatment plants and anaerobic 
digesters.
Other contractors: Abirer-Systems (Abirer)

Evans Logistics (Evans)
Bioplex Ltd. (Bioplex)
C-Tech Innovation Ltd.(C-Tech)
Verein zur Förderung des Technologietransfers an der Hochschule 
Bremerhaven e.V. (TTZ)

Aim of the project
The industrial objective of the
project is to determine the best
combination of pre-treatment
methods to maximise the
production of fuel gas, maximise 
throughput and minimise post
treatment costs. The project will
look at three pre-treatment
methods:
• Steam hydrolysis, this is broken 

down into direct steam injection 
and ohmic heating methods to 
generate the steam from water 
already present in the waste 
stream

• Ultrasound
• Chemical treatment
The economic objectives are to determine the cost benefits which will accrue from the pre-
treatment. This will include the reactor itself as well as the pre- and post-treatment sections. 
Items that will be studied to obtain a complete economic assessment include:
• Requirement for separation of components in the feed waste stream;
• Cost of the pre-processing stage and the new pre-treatment step;
• Size and throughput of the digesters;
• Quality of the gas produced and subsequent gas conditioning and power generation;
• Quality and subsequent treatment of the liquid waste produced;
• Quality and subsequent treatment of the solid waste.
A secondary technical objective is to develop pre-treatment techniques that can bring various 
waste feeds of differing compositions to a form where digestion can be carried out in a 
standardised manner without specialised practises for differing wastes.

Project location
The group has a good balance of English and German partners. There are four SMEs and two 
RTDs in the partnership.
While the lab-scale tests were carried out at the sites of D&K, Abirer, C-Tech and TTZ, the 
major part of the operation of large scale digesters equipped with pre-treatment systems took 
place at Bioplex and Evans.

Figure 1: Portable digester vessel
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Project description
Five characteristic feed streams have been chosen for the investigation. A feed based on cow 
manure with varying levels of straw was used as a standard waste by all partners in order to 
have a common level for comparison. In order to demonstrate the effect of pre-treatment of 
waste, which is commercially important to the SME partners the following waste streams 
were investigated besides cow manure:

• D&K and Abirer used grape residues following the harvesting of wine grapes in their 
experiments.

• Bioplex used chicken and horse manure for their large scale experiments.
• Evans concentrated on municipal solid waste.
• TTZ carried out small-scale experiments with canteen waste and vegetable waste.
• C-Tech used grape residue and municipal solid waste as feed for their experiments.

These feeds were characterised for chemical, biological and structural parameters.

Laboratory facilities at C-Tech, TTZ, Abirer and D&K have been designed and constructed 
for the pre-treatment and subsequent anaerobic digestion of a variety of waste streams. Initial 
characterisation of waste materials has taken place.

Results are extremely variable due to a number of reasons, not least being the problem of 
obtaining representative samples of material, particularly from the municipal waste. However, 
a general trend can be detected from measurement of the physical properties of the untreated 
and treated materials. To some extent these trends are reflected in the gas production rates, 
although further tests would have to be carried out to confirm these results, and additional 
optimisation would have to be performed with a variety of streams.

The combination of heat pre-treatment and the Bioplex anaerobic digestion process is likely 
to provide an amenable solution to the overall problem of local waste production and
handling. A 50kW heater has been installed with an intermediate scale Bioplex unit and is not 
undergoing further tests to demonstrate the ease of use as well as overall performance. The 
combination of the two units shows that relatively small scale operation with a pre-treated
waste is possible. This has often been the problem with anaerobic digestion in the past, in that 
large scale operation is required. However, large scale operation requires the transport of 
waste to the site, and this has been shown to be environmentally detrimental if this transport 
of waste would not normally take place (due to the increase in pollution from transporting the 
material to a large centralised site).

Therefore the impact is two-fold:
• Local handling of waste opens the market for more sites to be operated and thus 

likely to be able to capture the waste that is normally disposed of with minimal 
treatment;

• Local production of heat and power to be used for local operation, or to be transferred 
to the electrical grid system if that is possible

Although the use of electrical heating at first appears to be counter-intuitive, i.e. this is 
normally regarded as high cost and relatively inefficient; the ease of operation and set up of 
the system provides many other benefits and is much more suited to small scale treatment. For 
large plants, the design and operation of high pressure steam systems is possible, but normally 
this would not be a viable option for small scale plant. Also, high pressure steam has been 
used in the past for such pre-treatment, and maintenance costs can be prohibitive with 
specialist cleaning being required.

Strategically it is now possible to allow for multiple small scale units to be designed and built 
for local operation. The Bioplex system can be used by either taking the units to a waste 
source and undertaking the digestion locally, or the first unit within the system can be filled 
with waste and then transported back to the main site where the second anaerobic digestion 
can take place. Also, if desired, the material can be pumped through the heat treatment system 
to pre-treat it if this is thought to be necessary. Operation of the units in this way now
provides a potential solution for a wide variety of local waste problems, that have hitherto 
provided significant disposal issues. The solid material produced during the digestion stage 
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has shown to have potential compost value and so can be returned to the local community for 
this purpose. This provides a complete cycle whereby waste is removed, energy produced 
from that waste, and a useful compost is returned to the land. There is minimal impact on the 
environment and the size of the units means that la rge civil work is not required.

Large scale equipment has also been prepared in advance of the tests to be completed in the 
second reporting period. Sites are being made available by the SME partners Evans and
Bioplex, and equipment pre-tested before insta llation. The scale of equipment to be used is 
much larger than first anticipated, and should provide excellent results for all the SME 
partners, and allow for reasonably accurate technical and economic assessment of the process. 
The major part of the operation of large scale digesters equipped with pre-treatment systems 
took place at Bioplex and Evans in the 2nd project period of the Diprowaste project. The large 
scale ohmic heater supplied by C-Tech was positioned and connected to the portagester unit.

Project results
The project Diprowaste found as the essence 
of its’ studies that the thermal treatment of 
solid organic wastes with ohmic heaters is the 
most promising way for pre-treating organic 
matter for anaerobic digestion. Although the 
ohmic method is the most promising, from 
the standpoint of an increase in gas yield it 
has not been found to bring large rises.
However there are other important issues
such as hygiene and BSE prion as well as 
other pathogen removal which make a clear 
case for pre-treatment of MSW residues to be 

introduced into anaerobic treatment
facilities. Due to the joint benefits of 
hygiene improvement and a slight gas 
increase the Diprowaste project found
ohmic heating to be a practical and easy to operate 
mechanism for optimal pre-treatment.
The combination of heat pre-treatment and the
Bioplex anaerobic digestion process is likely to
provide an amenable solution to the overall problem 
of local waste production and handling. A 50kW 
heater has been installed with an intermediate scale
Bioplex unit and is not undergoing further tests to
demonstrate the ease of use as well as overall
performance. The combination of the two units shows 
that relatively small scale operation with a pre-treated
waste is possible. This has often been the problem 
with anaerobic digestion in the past, in that large
scale operation is required. However, large scale
operation requires the transport of waste to the site, 
and this has been shown to be environmentally
detrimental if this transport of waste would not
normally take place (due to the increase in
pollution from transporting the material to a large 
centralised site).

Investment and Financing
The project costs amounted to 1.132.672 Euro for the two year duration (547.039 Euro in the 
first year and 585.636 Euro in the second year), whereof 546.000 Euro was covered by EC 
funding.

Figure 2: Ohmic heater installed at the site of 
Bioplex

Figure 3: CAD drawing of the portagester system 
combined with an ohmic heater pre-treatment
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Environmental Impact 
One major outcome of this project is the reduction in the amount of biodegradable material 
disposed of to landfill sites. Increased gas production per tonne of material processed will 
minimises the amount of sludge material to be handled at the end of the process. This reduces 
the amount of transport required, and therefore has additional benefits on the environmental 
impact. In addition, comparing anaerobic plants with incineration plants, the former are
expected to be smaller local facilities, whereas the latter tend to be large and centralised. 
Centralised plants lead to increased transportation requirements, and this has an inherent 
detrimental effect on the environment.
Increased generation of heat and electricity at the local level will also reduce the requirements 
to import these utilities. This in turn will reduce overall environmental impact throughout the 
countries adopting this approach.

Potential and current users
Bioplex and Evans are the current users of the developed technology. Operation of the units in 
this way now provides a potential solution for a wide variety of local waste problems, that 
have hitherto provided significant disposal issues.

Further information
Ingenieurbüro Dobelmann + Kroke GmbH
Uhlandstr. 17
D- 53173 Bonn
Phone: +49 - 228 83005-11
Fax: +49 - 228 83005-20
E-mail: j.dobelmann@dobelmann-kroke.de
Homepage: http://www.dobelmann-kroke.de

> Project homepage: www.diprowaste.com < 

Payback time of the project
The use of a suitable pre-treatment will enhance the biogas production. With the assumed 
increase of the biogas produced by 15% the plant profitability will be reached after 8 years.

Manufacturers
The large-scale anaerobic digesters were subcontracted by the partner Bioplex. The ohmic 
heater was constructed by C-Tech.


