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The EU landfill directive requires a reduction of 65 percent of biodegradable waste
which is landfilled (Art. 5). The major problem with organic waste is that it degrades to
the greenhouse gas methane in a landfill. Methane is a greenhouse gas that is 26 times
more potent than Carbon Dioxide. Even with a state of the art landfill design incorporating methane capture, substantial amounts of methane will still escape to the atmosphere and contribute to global warming. The reduction can best be achieved with the
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separation of biodegradable waste at source to produce high quality compost. Where such
source separation systems are not yet in place or not efficient enough a pre-treatment of the
mixed waste can be applied to meet the targets of the EU landfill directive. The two main
approaches for such a treatment are Incineration and Mechanical biological Treatment (MBT).
MBT is a generic term for the integration of a wide range of waste management processes.
MBT is designed to take residual or black bin waste and process it. Mechanical Biological
Treatment (MBT) is a generic term for the integration of a number of waste management
processes such as materials recovery facilities (MRF), refuse derived fuel (RDF) production,
mechanical separation, sorting, composting and pasteurising. Originally the development
of MBT in the last twenty years took place in Germany and Austria but the technology is
spread all over in Europe and worldwide in the meantime. The MBT process is designed
to take residual or black bin waste and process it so that valuable recyclable materials can
be separated out and the biomass or compostable element is separated out and processed
through an In Vessel Composting (IVC) or an Anaerobic Digestion (AD) system.

MBT and SRF

One main advantage of the MBT technology is the fundamental flexibility. The construction
and layout can be adapted to the legal and technical circumstances on site.

1. BREF and BAT
The European BREF documents (Best Available Technique Reference Documents) describe
the Best Available Techniques (BAT) for low-emission operation of industrial plants which
also include waste treatment plants. The definition of the best available techniques in terms
of the BREFs is similar to that of the German term state of the art.
The legal basis is the Industrial Emissions Directive 2010/75/EU (IED Directive) which replaced the Integrated Pollution Prevention and Control Directive of 15 January 2008 (IPPC
Directive). With the adoption of the IED Directive, the BREF Documents have been gaining
increased legal weight. They must be observed in setting permit conditions and constitute
a major element of the permitting process. For example in Austria the implementation of
the BREF documents are regulated by law: Anwendung von BVT-Schlussfolgerungen für
IPPC-Behandlungsanlagen § 43a. (1) BVT-Schlussfolgerungen sind als Referenzdokumente
für die Erteilung einer Genehmigung für eine IPPC-Behandlungsanlage mit dem Tag der
Veröffentlichung im Amtsblatt der Europäischen Union anzuwenden. [2]
Due to the ongoing progress in technology development, the BREF Documents must be
reviewed for currency on a regular basis and revised, if necessary. The BREF Waste Treatment
Industries was published in 2006 and the review process has started. [9, 11]

2. MBT systems
Regarding the material specific waste treatment the mixed waste will be sorted in different
fractions and therefore MBT can be divided in three different technology options:
• Mechanical-biological waste treatment (MBT),
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• Mechanical-biological stabilisation (MBS) or biological drying,
• Mechanical-physical stabilisation (MPS).
What is common to all types is a front end mechanical processing of the waste. This typically
combines some form of shredding followed by a screening of the waste to separate a fines
fraction which includes most of the wet organic material and a coarse fraction which is
dryer and consists of high calorific materials. The fines fraction is destined for the biological
treatment whereas the coarse fraction is subject to further mechanical separation to separate
a Refuse Derived Fuel (RDF) or to also separate individual waste components for recycling.
The differences between the MBT systems derive from the type of the biological treatment
(aerobic or anaerobic) and the treatment target (stabilisation or drying to foster subsequent
separation stages).
Looking mainly on processing of the organic element of the waste stream MBT is often
referred to the following systems:
• Anaerobic digestion,
• Biological drying.
The aim of the mechanical-physical stabilisation (MPS) is the production of RDF using
mechanical and physical processes.

2.1. Aerobic stabilisation
The key target of this approach is to stabilise the waste and hence reduce the amount
of biodegradable municipal waste (BMW) going to landfill. This is based on the requirements of the EU landfill directive and was implemented in different EU member
states with different methods to determine the reduction of the biodegradables content
in the waste.
For the purpose of BMW diversion from landfill an MBT plant could simply compost
all waste without any separation and landfill the residues. This might be a first stage
of the development of a waste treatment system and would help to meet current legal
requirements in terms of BMW diversion. It would be a straightforward solution which
would not rely on markets for products from the process like RDF etc.
The more common approach shown in figure 1 combines the biological treatment with
mechanical processing steps to separate products from the waste prior or/and after the
biological treatment. The configuration can comprise a wide range of technologies and
resulting products. This is reflected in the mass flow diagram which shows a fairly wide
range for the products that can be separated.
A common approach is the front-end separation of a RDF fraction which can be utilised
in industrial processes like cement kilns, coal power plants, purpose built combustion
facilities (e.g. to feed the energy to an industrial process) or in a mass burn incineration.
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In case of a front end separation the material left after the separation of the RDF is
enriched with easily degradable components like kitchen waste and dirty paper, like
tissues, which are not suitable for recycling. This material is then treated through an
aerobic process (composting) where aerobic (oxygen breathing) bacteria and other
micro-organisms digest organic wastes. In the process the bacteria grow and reproduce
by using some of the energy and material in the organic matter. This process yields
carbon dioxide and heat. The treatment time required for composting is usually determined by the rate at which the feed can be hydrolysed. Higher temperatures accelerate
the hydrolysis stage, but the number of micro-organisms that can survive these higher
temperatures is reduced.

MBT and SRF

The continuation of the composting process requires the addition of water. Water is
needed to hydrolyse the feedstock and progress the other biochemical reactions. The
stabilised waste can then be landfilled. An alternative discussed in some countries
in Europe is a compost-like-output (CLO) which can be produced through a postrefinement stage. At this stage other material, like RDF or aggregates can be separated
as well if a market is available and the process is economically viable.

Input
100 %

composting
(approx. 4-6 weeks)

RDF (5 to 50 %)
Recycables (3 to 25 %)
(metals, plastics, etc.)
Water
Carbon dioxid

{

mechanical
processing

20 to
30 %

MBT for stabilisation

stabilised waste
25 to 60 %

post refinement

Figure 1:

RDF, recycables
rejects
compost like output (5 to 15 %)

Source: Müller, W.; Bockreis, A. (2011):
Relevance, Targets and Technical Concepts of Mechanical-Biological Treatment
in Various Countries. Waste-to-Resources
2011 IV Internationale Tagung MBA &
Sortierung, Hannover: Cuvillier Verlag

2.2. MBT with anaerobic digestion
Anaerobic Digestion is a biochemical process which takes place in a vessel in the
absence of oxygen and results mainly in the formation of a carbon dioxide and methane
gas mixture known as biogas.
Anaerobic Digestion is very often referred to as a separate MBT approach. This might be
justifiable for the aspect that renewable energy is produced. If looking at it with respect
to legal requirements for waste treatment AD is just one component of a MBT strategy.
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The most common approach where AD is involved is through the stabilisation approach.
AD in such a context would be used as the first stage of the biological treatment which
focuses on the anaerobically easily degradable waste components. The biogas produced
during digestion is used to satisfy internal electrical power generation and heating
requirements. Surplus electrical power (and heat) can be sold as renewable energy.
The digestate is usually dewatered and treated aerobically (composted; often referred
to as maturation). The purpose of this second stage is to further stabilise the waste,
reduce the mass and reduce the odour of the material.

MBT and SRF

Figure 2 shows such an approach. The flow diagram looks very similar to the stabilisation
approach. There is a significant impact in terms of process technology involved and the
invest costs of AD concepts are typically higher then composting. On the other hand
revenues from the biogas utilisation via CHP can be generated which might offset the
higher investment costs.

Input
100 %

mechanical
processing
50 to 95 %
AD
maturation (1-3 weeks)

RDF (5 to 50 %)
Recycables (3 to 25 %)
(metals, plastics, etc.)
70 to 120 m3 Biogas/t

MBT with Anaerobic Digestion

stabilised waste
25 to 60 %

post refinement

Figure 2:

RDF, recycables
rejects
compost like output (5 to 15 %)

Source: Müller, W.; Bockreis, A. (2011):
Relevance, Targets and Technical Concepts of Mechanical-Biological Treatment
in Various Countries. Waste-to-Resources
2011 IV Internationale Tagung MBA &
Sortierung, Hannover: Cuvillier Verlag

An alternative to dewatering and further composting of the digestate is the direct use
of the digestate as a liquid fertiliser/soil conditioner. This is subject to meeting any legal
requirements and conditions imposed. One major aspect is that the material would
have to be sanitized as requested by the animal by-products legislation.
Figure 3 below shows the capacity of anaerobic digestion facilities in different countries
in Europe. This includes AD plants for both biowaste (source separated kitchen and
garden waste) and residual waste through MBT. At the moment about 55 percent of the
capacity is used for biowaste and 45 percent for residual waste. But the the anaerobic
digestion of residual waste has rapidly increased over the last 7 to 10 years [5].
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Figure 3:

Development of Anaerobic Digestion plants in Europe

Source: De Baere, L.; Mattheeuws B. (2015): Anaerobic Digestion of the Organic Fraction of Municipal Solid Waste in Europe
– Status, Experience and Prospects – In: Thomé-Kozmiensky, K. J.; Thiel, S. (Eds.): Waste Management, Volume 4; Nietwerder:
TK Verlag Karl Thomé Kozmiensky; pp. 517 – 526

2.3. Biological drying
Biological Drying is the other fundamentally different MBT approach. The scope of this
approach is to make use of the energy content of the waste to produce a (high quality) RDF.
The most well-known technology suppliers/developers of this approach are Herhof (Germany, now owned by the Greek civil construction company Helector) and Ecodeco (Italy).
But other composting technologies can also be used for biological drying by modifying
the process control parameters.
The main purpose of the biological part of the process is to produce heat to drive of the
moisture from the waste in order to enable easier and more efficient mechanical separation. In this case the mechanical separation is performed after the biological treatment.
The waste is shredded and placed in enclosed bio-drying boxes. Air is forced through the
waste creating optimum conditions for microbiological activity which is associated with
the production of heat. This heat is used for the evaporation of the moisture of the waste
and hence drying of the waste. Since the microbiological activity relies on the presence
of water it will cease at moisture contents of the waste around 15 to 20 percent. Further
drying can be achieved with pre-heated air. This can be produced passing hot air over a
heat exchanger. The integration of a heat exchanger also helps to reduce the exhaust air
volumes since the air can then be recirculated in the process.
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With the drying of the waste the calorific value of the material is increased.

Input
100 %

shredding

70 to 80 %
mechanical
processing

rejects to landfill
approx. 20 %

RDF (40 to 50 %)
metals (2 to 4 %)
Recycables?

20 to
30 %

Figure 4:
MBT – biological drying
Source: Müller, W.; Bockreis, A. (2011):
Relevance, Targets and Technical Concepts
of Mechanical-Biological Treatment in
Various Countries. Waste-to-Resources
2011 IV Internationale Tagung MBA &
Sortierung, Hannover: Cuvillier Verlag

The original idea of the biological drying approach was the production of a high quality
RDF which can be burnt in industrial plants like cement kilns for a lower price than in a
combustion facility or mass burn incineration. More recently the separation of recyclables
became more relevant since automatic sorting technologies became available and efficient.
This can be demonstrated with the MBT plant in Larnaca (Cyprus). The capacity of the
plant is 200,000 t/a and the mechanical processing includes both manual and automatic
separation of recyclables. Glass is separated by hand at the beginning of the process before
the waste is shredded. After shredding the waste is screened into five fractions, of which
two are separated with ballistic separators. Both from the flat and 3D-fraction recyclables
like PET, HDPE, plastic film, paper and cardboard are separated automatically using
in total 12 optical separation systems. Furthermore ferrous and non-ferrous metals are
separated. With this installation up to 20 percent of recyclables can be separated from
the waste [21].
There are also a few examples of existing facilities where physical drying is used for the
drying. The treatment target is the same but the drying process requires external energy
like oil or gas. Hence the operation costs are higher and the energy efficiency of the total
process is lower. The advantage is a more compact design which might be relevant in
areas where space is limited.

3. Refuse derived fuels from MBT
Generally waste can be seen as a resource and with MBT it is possible to separate the
resources for recycling or energy recovery.
The main terms for fuels from waste are RDF (Refuse Derived Fuels) and SRF (Solid
Recovered Fuels).
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Between 2002 and 2012 a lot of standardisation work has been done by the European
standardization committee CEN/TC 343 Solid Recovered Fuel. The result in 2012 were six
technical reports and 25 standards (Frankenhaeuser, 2011). Solid Recovered Fuel (SRF) has
been defined in compliance with CEN/TC 343 as a sub-category of waste derived solid fuels.
In contrast the term Refuse Derived Fuels (RDF) is typically used for waste derived solid
fuels in without any compliance to CEN/TC 343. This means that RDF has a lower quality
for the relevant parameters.
In Germany the Gütegemeinschaft Sekundärbrennstoffe und Recyclingholz e. V. (BGS) ped
nationwide standards with respect to quality criteria and quality assurance systems of SRF
which was approved by the German Quality Assurance Association RAL in 2001. BGS
was heavily involved in CEN/TC 343 and the development of the quality parameters and
clases for SRF.

MBT and SRF

Tabelle 1:

Classification system for Solid Recovered Fuels according to EN 15359: 2011
1

2

Classes
3

4

5

MJ/kg (ar)

≥ 25

≥ 20

≥ 15

≥ 10

≥3

% (d)

≤ 0.2

≤ 0.6

≤ 1.0

≤ 1.5

≤3

Classification
characteristic

Statistical
measure

Unit

Net calorific value (NCV)

Mean

Chlorine (Cl)

Mean

Mercury (Hg)

Median

mg/MJ (ar)

≤ 0.02

≤ 0.03

≤ 0.08

≤ 0.15

≤ 0.50

80th percentile

mg/MJ (ar)

≤ 0.04

≤ 0.06

≤ 0.16

≤ 0.30

≤ 1.00

Source: Anonym (2011): EN 15359: Solid recovered fuels – Specification and classes, 2011

Utilisation of SRF
t/a
5,000,000
4,500,000
4,000,000
3,500,000
3,000,000
2,500,000
2,000,000
1,500,000
1,000,000
500,000
1995

2000

2005

2006

Cement industry

Figure 5:

2007

2008

Big power plants

2009

2010

2012

2015

Industrial power plants

Utilisation of SRF in Germany

Source: Glorius, T. (2014): Production and use of Solid Recovered Fuels – developments and prospects. ZKG International
(Bauverlag), Issue 9/2014, pp. 72 – 80
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The standardisation and the availability of RDF and SRF from MBT and other sources
resulted in an increasing utilisation. Figure 6 shows the increase of the SRF utilisation in
Gemany over the last 20 years. It can be seen that at the beginning most of the SRF was
predominantly utilised in cement kiln.
In 2013 substitution of fossil fuels by SRF in German cement kiln was 62 percent (VDZ,
2013). With a level of 2.17 million t/a secondary fuels consisting of industrial waste and
high calorific fractions have become a relevant source of energy in this industry. [8]

With a substitution rate of 62 percent further increase of SRF utilisation in cement kiln
in Germany are limited. Similar substitution rates apply to Austria (Figure 7). With some
delays compared to the cement industry purpose-built industrial power plants were built
and have now the highest total share on the SRF utilisation in Germany. Depending on
the technology applied these plants can utilise rather low quality RDF if a grate firing
system is in place but there are also several plants with fluidised bed combustions systems
which require a higher quality RDF/SRF. [8]
The utilisation in big power plants refer to the co-combustion of SRF in a very limited
number of brown coal plants. Since brown coal power plants are heavily criticized the
potential for further increase is limited.
Glorius (2014) stipulates that the development of the SRF-market in Europe will be
strongly influenced by external factors like
• Existence and level of national landfill taxes,
• Costs of primary energy,
• Costs of CO2 credits.
While the substitution rates in Germany and Austria are quite high they are much lower
in EU27 in average and even lower globally. Due to different technological circumstances the substitution rates without modification of the cement kiln are different. With
Chlorine by-pass substitution rates of higher than 50 percent are possible. According to
Curie (2010) this is the case in most European cement kiln. The situation becomes less
clearer for developing countries.
Since the substitution rates are quite low at the moment (Figure 7) the utilisation of RDF
in developing countries can be regarded as a significant potential for the development of
waste management in these countries. Waste initiatives in developing countries are still
focussing on an efficient collection of the waste and a safe disposal in sanitary landfills.
Due to poor economical conditions even this basic waste management activities are a
challenge. This means that waste management has to be organized at fairly low costs.
Secondary raw materials obtain their economic relevance by substituting primary resources and thus cutting costs. Regarding the latter, not only the European economies
and industries are especially interested in. This results in a demand for comparatively
inexpensive raw materials.
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In an experimental operation in 2010 at the cement plant Retznei all primary energy
sources were replaced by a mix of liquid and solid waste fuels to one hundred percent
for one week. A significant, positive aspect of this hundred percent – rate of substitution
was that no change of clinker quality could be observed [17].
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90 - substitution rate
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Figure 6:
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2003

Germany

2004

2005
EU 27
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Global
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2009

2010

2011

CPP-Retznei (A)

SRF – Substitution rate in cement industry

Source: Pomberger, R.; Sarc, R. (2014): Use of Solid Recovered Fuels in the Cement Industry. In: Thomé-Kozmiensky, K. J.; Thiel,
S. (Eds.): Waste Management, Volume 4; Nietwerder: TK Verlag Karl Thomé Kozmiensky; pp. 472 – 487

4. MBT in Europe
MBT is well established in many countries in Europe with major capacity in Italy,
Germany, Spain and Austria. Many other countries are introducing MBT and substantial plants are under development or proposed, for example, in the UK and France
as well as in Eastern European countries. Especially for the Balkan states there is still
an enormous potential for the implementation of MBT technology [19].
Whilst in Germany, Austria and Italy the purpose of the biological process is to stabilise
the waste prior to landfill, in other countries the production of low grade compost is
a part of the MBT concept. Because of the higher content of pollutants compared to
compost produced from source separated organic (kitchen and garden waste), the use of
such compost can be very controversial. The major country to promote the use of mixed
waste compost is France, but it is being discussed and used in several other countries.
In some countries like Sweden and Norway there are currently no relevant activities
with respect to MBT because to the strict requirements (TOC solids < 10 percent).

4.1. Germany and Austria
In Germany about 45 mechanical and mechanical-biological treatment plants are
operated with a total capacity of approximately 5 million Mg per year of MSW. This
amount corresponds with nearly 25 percent of the total amount of MSW in Germany.
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The current focus in Germany is on the optimisation of the economic feasibility of
MBT plants due to overcapacity of incineration plants which leads to an extensive
decline in treatment costs. [3]
In Austria 16 MBT plants with an authorised capacity of 741,000 Mg/year exist. But
not all of the plants are operated at the moment due to low prices and overcapacity
for incineration as well as in Austrian incineration plants as in plants in neighbouring countries.

4.2. Italy
Italy is the country with the highest number of MBT and the highest capacity.
Number of MBT:
Available capacity:

133
14 million Mg/a

The difference between available capacity and actually used capacity is due to the fact
that several plants are under revision or modifications are carried out. Another reason
is that some plants are now treating source separated organic kitchen and garden
waste (biowaste). In 2007 3.5 million Mg/a biowaste had been collected and treated.
With respect to the MBT concept the stabilisation approach is prevailing but more
recently the biological drying became more relevant and some plants are modified
to biological drying plants.
Similar to Germany and Austria the stabilized organics is predominantly landfilled.
A land use of this material as dirty compost is seen as taboo in most cases and would
require a special permit. The only relevant option for the use of this material is onetime application for recultivation purposes.

4.3. Spain
MBT is also prevalent in Spain with some of the biggest plants in Europe (400,000
Mg/a) and a focus on anaerobic digestion.
Some of the more recently built MBT plants include complex front-end mechanical
preparation technologies with automatic sorting for the separation of various types
of plastic, paper/cardboard and high quality RDF.
In Barcelona 5 so-called Ecoparcs have been build which show the flexibility of MBT.
With increasing amount of source separated biowaste treatment capacity of the MBT
is changed from MBT to biowaste-treatment.
In all other parts of Spain, agricultural use of the compost-like output (CLO) from
MBT is possible. The requirements for compost from mixed waste are specified in
Real Decreto 824/2005. According to available data only 5 to max. 10 percent of the
Input to MBT are utilised as compost.
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Actual amount of waste treated in MBT: 5.6 million Mg/a
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4.4. France
France is very sceptical with respect to source separation of biowaste but favours
compost production from mixed waste. The view is that compost with low content of
contaminants can be achieved by using appropriate separation technologies and source
separation of biowaste is therefore dispensable. Accordingly there are numerous plants
in France that produce compost from mixed waste. But there are also a similar number
of plants using the same technology where the stabilized organics is landfilled. It can
be assumed that this is because of the lack of market for this low quality compost.
Similar to France the new MBT plants in place or in planning stage often include separation of recyclables using automatic sorting.

MBT and SRF

4.5. United Kingdom
MBT also plays an important role in the UK with more than 30 MBT plants in
operation, mainly producing RDF and stabilized organics for landfilling. Further
plants are currently under in the planning or under construction [18]. CLO is also
discussed and possible in the UK but only for very limited purposes (mainly land
reclamation).

4.6. Greece
Municipal Solid Waste (MSW) in Greece is still a major issue of concern [15]. The
main policy orientation in Greece is the maximization of material recovery through
the implementation and extension of recycling programs with source separation in all
larger municipalities, in addition to the construction of Material Recovery Facilities
(MRF) – 28 plants operate currently. The total annual MSW quantity utilized in the
five existing MBT facilities is estimated at 602 kt, of which 20 percent are transformed
to compost like output. [15]

5. MBT and SRF/RDF in developing countries
5.1. Example: MBT demonstration project Tunisia
Both due to economical situation and waste composition, MBT concepts in developing
countries have to be adapted to the local conditions and requirements. Some relevant
aspect are demonstrated based on a MBT demonstration project in Tunisia [14].
The technical challenges can be summarized as following:
Tunisian waste is rich in organic and hence fairly wet (50 to 55 percent moisture
content):
The high moisture content of the waste causes technical problems and adverse environmental effects when landfilled. But next to the formation of leachate and landfill gas
also operation problems were observed especially at pit landfills because of insufficient
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The main objective of the pilot test therefore was to prove that MBT is a feasible
solution for the conditions in Tunisia and
an adequate option to overcome some of
the problems mentioned above.
Due to the leachate problems with the
Tunisian waste the first aim of the mechanical-biological treatment is to reduce the
moisture content of the waste.
A biological drying process was the first
stage of the process. This was conducted
with a membrane composting process
with a forced aeration system to ensure
that sufficient air is blown into the waste
which is necessary to provide optimum
conditions for composting. With the heat
produced through the composting process
the water in the waste can be driven off.

other inerts
metals 1.3 %
others combustible 3.1 %
nappies 6.3 %
textiles 8.5 %
other plastic 1.6 %
plastic film 5.1 %
cardboard 3.1 %
paper 4.1 %
organics 62.8 %

Figure 7:

Composition of household waste
from Beja, average of three analyses

Source: Müller, W.; Belherazem, A.; Revol, R.; Winckel,
P.; Chantou, T.; Elnaas, A.; Nassour, A.; Guesmi, E; Jbili, H.;
Chakchouk M.; Brahim R.; Omrane, H.; Hasel, B., PfaffSimoneit, W. (2015): MBT demonstration project in Tunisia;
In: Kühle-Weidemeier, M.; Balhar, M.: Waste-to-Resources
2015. VI International Symposium MBT and MRF. Göttingen:
Cuvillier, pp. 484 – 493

Only during the first days of the decomposing process small amounts of leachate (less
than 1 percent of the waste mass) were observed. The purpose of the membrane was
the reduction of odour and the protection of the composting windrows against sun and
rain. After three weeks of composting the waste was fairly dry with a moisture content
between 20 and 30 percent.

Figure 8:
Compost plant for the demonstration trials
Source: Müller, W.; Belherazem, A.;
Revol, R.; Winckel, P.; Chantou, T.; Elnaas, A.; Nassour, A.; Guesmi, E; Jbili, H.;
Chakchouk M.; Brahim R.; Omrane, H.;
Hasel, B., Pfaff-Simoneit, W. (2015): MBT
demonstration project in Tunisia; In:
Kühle-Weidemeier, M.; Balhar, M.: Wasteto-Resources 2015. VI International
Symposium MBT and MRF. Göttingen:
Cuvillier, pp. 484 – 493
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drainage of the leachate which resulted in
situations that the whole waste is soaked
with leachate and hence the mechanical
stability is reduced.
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The mass was reduced by approx. 40 percent. In other words: If this material would be
land-filled 40 percent less volume would be needed. Furthermore no leachate would
be produced if the landfill was carefully covered to protect from rainfall.

MBT and SRF

After three weeks of composting and drying the waste can be screened efficiently into
a coarse fraction with high calorific value which can be used as a basis for the production of substitute fuel, e.g. in cement kiln or combustion facilities. The coarse fraction
may have to be further mechanically processed (e.g. air separation, shredding, etc.) to
produce a product which is suitable for the utilization in a cement kiln.

Figure 9:

Process steps and mass balance of the MBT trials

Source: Müller, W.; Belherazem, A.; Revol, R.; Winckel, P.; Chantou, T.; Elnaas, A.; Nassour, A.; Guesmi, E; Jbili, H.; Chakchouk
M.; Brahim R.; Omrane, H.; Hasel, B., Pfaff-Simoneit, W. (2015): MBT demonstration project in Tunisia; In: Kühle-Weidemeier,
M.; Balhar, M.: Waste-to-Resources 2015. VI International Symposium MBT and MRF. Göttingen: Cuvillier, pp. 484 – 493
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The fines smaller 80 mm (40 percent of the waste input) were then further composted
for 8 weeks. After the composting of the fines fraction further approx. 15 percent of mass
reduction was achieved. The material after composting mainly consists of stabilized organic material similar to the organic material of compost but it is mixed with impurities
like plastics and glass particles. To produce a product with lower concentration of impurities the stabilized organic fraction was screened at 10 mm. The proportion < 10 mm
was approximately 50 to 70 percent of the stabilized waste. Since the amount of stabilized waste was 25 percent of the input waste to the trials (fresh household waste) this
means that 10 to 15 percent of compost related to the input material can be expected.
[14]. The mass balance of the trials is shown in Figure 9).

The development of waste treatment concepts with the target to produce RDF is directly
linked with the development of the price for fossil fuel which the RDF would replace.
South Africa coal for example reached a price of approximately. 170 US$ in 2008 just
before the financial crisis. It then fell sharply to around 50 US$ to recover to about
130 US$ in 2012. With low fuel prices in 2015 the coal price also is close to 50 US$.
Assuming a moderate calorific Value for SRF of 15 GJ/t this is approximately half of
the calorific value of hard coal (25 to 30 GJ/t). Since in most cases at least some modifications at he cement kiln are necessary to accommodate the SRF and to feed it to
the system, the revenues for the RDF have to be substantially lower than the calculated
energy value. Because of the fallen price for fossil fuels, the economic benefits from the
utilization of SRF in the cement kilns has decreased.
Depending on the further development of the fossil fuel prices the cement industry
can play an important role for waste treatment in developing countries.
Pomberger [16] is convinced that …SRF utilization will increase worldwide and will be
more and more accepted, it will be an important part of forward-looking waste management systems and it will contribute to higher energy efficiency in industry.

6. Modification of MBT – Treatment of source separated organics
The biological treatment technology for MBT has to be robust to be able to deal with
organics from MSW which typically also consists of a lot of inert material and plastic.
Biowaste derived from from source separated kitchen and garden waste typically is far
less polluted with such contaminants.
Since the biological process is the same both for organics separated from MSW in a
mechanical treatment plant or from source separation schemes the biological treatment
technologies within a MBT can be used for source separated organics.
This aspect was already part of the strategy for the construction of the 5 so-called
Ecoparcs have been build in the Barcelona area in Spain. With increasing amount of
source separated biowaste treatment capacity of the MBT is changed from MBT to
biowaste-treatment.
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The MBT Gescher (Germany) was also converted from a MBT to a composting facility
for source separated kitchen and garden waste. This plant was put in operation with
MSW in 2000. In 2012 it was started to use some of the composting tunnels (intensive
composting) and windrow composting (maturation) for organic kitchen and garden
waste and in 2014 the conversion was finished. The plant now processes 60,000 t/a
biowaste from source separation.
Even some parts of the mechanical treatment part of the MBT are used for the preparation of the biowaste: shredder, screen and wind-sifter.
The mechanical part of the MBT is still used to separate the MSW to a high calorific
fraction for thermal recovery and a low calorific fraction which is burnt in a waste
incinerator. [10]
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7. Summary – Key advantages of MBT
There are a lot of advantages of MBT but strongly depending on the specific situation
on site like the requirement to have recycling plants for the produced recyclables as
well as the legal situation.
The key advantages are, cp. [13]:
• MBT is often perceived as a greener solution for the treatment of waste when compared with mass burn incineration. As a consequence, it could be easier to obtain
planning permission than it is for incineration.
• MBT is based on existing and well known technology (mechanical treatment stages,
composting).
• MBT is a versatile and flexible concept which can be adapted to a wide range of
conditions.
• MBT can be economically viable for low waste quantities and be part of a wider
waste infrastructure where, for example, several smaller plants which prepare the
waste are combined with a bigger unit for producing fuel or recycled materials. This
saves transport costs and adheres to the proximity principle.
• Smaller scale plants built for a local community are often more acceptable to the
public than bigger plants for a wider collection area. Hence planning consent can
often be more easily achieved for such plants
• MBT can be developed quicker than alternative treatment technologies and may
be the quickest option for local authorities to legal requirement.
• MBT is a fairly flexible system approach which can be adjusted to local conditions
and treatment targets, it can be developed gradually through a/modular system and
also cope with a wide range of waste quantities and waste types.
• MBT can be developed to optimise the energy yield from waste, including the
production of renewable energy via AD and heat and power via RDF combustion.
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With MBT a more uniform and homogenous fuel (RDF) can be produced which can
be used more flexible and hence increase energy efficiency. As the energy production is decoupled from the waste treatment process the energy might be produced
where it is needed and hence the overall efficiency is higher compared with a mass
burn incineration.
• With automatic sorting systems recyclables like plastics, paper, glass can be separated. This is even more efficient if the organic kitchen and garden waste is collected
separately and hence the input waste to the MBT is dryer.
• MBT reduces the volume of residual waste due to the breakdown of the waste. This
minimises the amount of landfill and therefore the landfill space taken for any
residual waste, which maximises landfill resource.
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