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MBS, MBD and MPD plants in Germany

Schleswig-

Holstein

Hesse

Brandenburg
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Mecklenburg-

Western Pomerania

North Rhine-

Westphalia

Lower Saxony

Saxonia-

Anhalt

Saxonia

Hamburg

Bremen

Thuringia

BavariaBathe

Württemberg

Rhineland-

Palatinate

Saarland

Federal state
Number 

of plants

Capacity

t/y

Brandenburg/Berlin 8 988,000

Bathe-Württemb. 1 100,000

Bavaria 1 40,000

Hesse 2 189,500

Mecklenburg-W. P. 3 380,000

Lower Saxony 10 970,100

North Rine-W. 6 885,000

Rhineland-P. 5 560,000

Saxonia-Anhalt 1 25,0000

Schleswig-Holst. 2 416,000

Saxonia 4 570,000

Thuringia 3 275,000

Total 46 5,398,600

State of MBT technology in Germany

MT (ASA)
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Development of MBT-capacity in Germany
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old plants decommissioned

old plants retrofitted

new plants

Old and new* MBT-plants in Germany

* According to German landfill ordinance, reference date: 01.06.2005

retrofitted

24%

new

76%

plants in operation in 2007
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State of MBT technology in Germany

Reasons for the decision for the MBT technology

 Existing TASi landfills could further be used in connection with the MBT plants as 

well as further use of infrastructure

 Waste incineration was not often achievable against the resistance of the 

population 

 Allegedly more favourable solution/smaller invest than with waste incineration

 Creation and/or protection of jobs by an own design capacity

 Creation of value remains in the region (orders to medium-size-companies)

 Good combination in connection with mono stream power plants or cement works 

or coal-fired power stations 

 Saving of fossil fuels by the employment of Solid Recovered Fuels (SRF) in (mono 

stream) power stations and thus CO2 saving

 Energy and fuel supplier for producing trade

 Smaller, more flexible units, integration of AD for heat and power generation or 

upgrading to Biomethane
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State of MBT technology in Germany

MBS = Mechanical-Biological Stabilization (33 plants)

Is a combination of 

 the mechanical processing with separation of high calorific fractions (to be 

used as RDF) as well as the valuable material for material recycling

and 

 the biological treatment (decomposition, digestion) of the fine fraction for the 

reaching of the deposit criteria

MBD = Mechanical-Biological Drying (10 plants)

 the entire waste stream is dried before the mechanical processing 

biologically (under use of the self heating) and reduced by the organic 

components

MPD = Mechanical-Physical Drying (3 plants)

 mechanical processing with following drying process (e.g. by means of drum 

dryer), here fossil fuels for the drying process are used
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MBT

25%

MT

8%

waste 

incinera-

tion*

67%

State of MBT-technology in Germany

*only directly delivered MSW,

RDF additionally

Portions of the pretreatment of residual-MSW

approx. 33 % of the MSW 

pre-treatment  in MBT or MT

MBS

73%

MPD

8% MBD

19%

Portions (capacity)

of the MBT plant types

MBT with

biological stabilisation

MBT with thermal

or biological drying
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household-like 

commercial 

waste

8%

household waste

31%

biowaste

8%

greenwaste

9%

glass

4%

paper / 

cardboard

18%

packaging waste

10%

composites, 

metals, textiles

3%
WEEE

1%

others

3%

bulky waste

5%

Composition of german MSW

totally: 46.4 Mt (2006)

Approx. 21 Mt residual MSW

recycling rates organic

> 60% sep. collected

recycling rates

MSW

50% sep.

collected
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Composition of german residual MSW*

(2006: approx. 21.0 Mt/y)

50 - 80 % BMW in residual MSW;

thereof suitable for MBT (depending on technology): 40 – 60 %
*example, from Weigand and Marb, 2005

medium fraction 

(10 - 40 mm)

14%

fine fraction 

(<10mm)

11%
inerts

3%

glass

4%

others

2%

metals

2%

wood

1%composites

7%

textiles, shoes

4%

plastics

7%

paper/cardboard

8%

diapers, sanitary 

napkins

15%

organics

22%
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median caloric

30%

high caloric

12%

residues to 

landfill

30%

mass loss 

(water, organics)

20%

impurities

5%
metals

3%

Material balance in MBS (example / average)

depends on local composition

50% to BT 42% to

energy

recycling
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Entsorgungswege der heizwertreichen Fraktion aus MBA, 2007
Braunkohlekraftwerk 

8% (n=5)

Industrie- / 

Monokraftwerk 35% 

(n=8)

Makler / Handel 8% 

(n=2)

MVA 17% (n=8)

Sonstiges 8% (n=4)

Zwischenlager 6% 

(n=5)

Zementwerk 7% (n=4)

Weitere Aufbereitung 

12% (n=11)

Source: ASA study

Incineration plants 17%

Others 8 %

Further processing 

12%

Cement works 7% 

Temporary storage facilities 

6% 

Brown coal power stations

8%

Broker/trading 8%

Industrial power 

plants/mono stream power 

plants 

35%

Disposal ways of the RDF 2007 

of all MBS, MBD and MPD plants (approx. 2.5 Mt/y)

MBT as a raw material and fuel supplier



Mono stream power plants for the use of HCF

Capacity working/in building approx. 5,056,500 t/y

Capacity permission approved/requested           approx. 2,457,000 t/y

Capacity projects approx. 1,915,000 t/y

Total capacity approx. 9,428,500 t/y

MBT as a raw material and fuel supplier

13
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Current developments concerning HCF-powerplants in Germany

„Planned HCF-powerplant Elsterberg 

will not be build“

„HCF-powerplant Meuselwitz

files for insolvency“
EUWID, 24.02.2009:

Market for incineration-capacity is saturated
2009_03_24_resource&recover_dublin_iba_Ketelsen
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MBS

73%

MPD

8% MBD

19%

Implemented  MBT plant  types in Germany

MBT with biological

stabilisation

of organic matter

(BMW)

MBT with thermal

or biological drying
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Used processes for BT (stabilisation) in german MBT (MBS)

First step of BT
21 MBT 

with rotting 

only

64%

12 MBT 

with 

anaerobic 

digestion

36%

wet AD in MBT Lübeck

55,000 t/y

wet

5 plants

236,000 t/y

dry

6 plants

224,000 t/y

percolation

1 plants

85,000 t/y

AD-technologies
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MBT Cröbern only aerobic decomposition

300,000 t/y

MT

Post decompostion
Intensiv decomposition
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MBT (RABA) Bassum with dry AD

100,000 t/y

Delivery

Composting plant

Exhaust-air

treatment
Post-decomposition

2-step rotting

AD (dry)

MT
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Relevance of AD in biological treatment of MSW and biowaste

High potential and increasing interest in AD

residual

MSW

41%

bio- and

greenwaste

59%

AD

res.

MSW

4%

sep. col.

Biowaste

6%

cofermentation

7%
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AD of MSW and sep. col. biowaste in Germany

total capacity: 1.3 Mt/y

added to output of dry AD

for aerobic post-decomposition

all mass data in Mt/y

MBT with anaerobic digestion
12 plants, 1.1 Mt/y residual MSW

Biowaste treatment by AD
35 plants, 0.8 Mt/y sep. col. biowaste

mechanical treatment mechanical treatment

0.6 

RDF/SRF,

metalls, impurities

residues

rotting

dry wet perc. dry wet

number of

plants 20 156 5 1

metals

impurities

residues

biological treatment

0.8 
0.04 

0.5 

0.5 

0.1 

0.2 0.1 0.2 0.5 0.3 

anaerobic digestion 1.3 Mt/y

2009_03_24_resource&recover_dublin_iba_Ketelsen



21

Main process concepts of AD in german MBT

2. dry (H) 3. wet (HL)

thermal 

drying

landfill

dewatering

wet aeration

fermentation

hydrolysis

MT

wastewater-

treatment

RDF

fermentation
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post-

decomposition

landfill

MT RDF

wet MT

In
e
rt

s
,f

ib
re

s

1. dry (MI)

fermentation

1-step

post-

decomposition

landfill

MT RDF

70 30 85 15
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1. MBT Pohlsche Heide with dry AD (component current 70:30)

post-decomposition 

(rotting)

Exhaust air treatment

Mechanical treatment AD (dry)Delivery

Intensification and post-

decomposition (rotting)
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2. MBT Hanover with dry AD (85/15)

200,000 t/y

Waste-

incineration

plant

Composting

plant

MT and Delivery

Exhaust-air-

treatment

Post-decomposition

(table-windrow)

AD (dry)
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Delivery

MT

Conditioning /

wet-MT

AD (wet)
Aeration

Exhaust-air

treatment

Gas-storage,

flare

Dewatering

3. MBT Lübeck with wet AD and wet aeration

146,000 t/y
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Retention time in the biological  steps  of  MBT in germany to 

successful observing landfill requirements AbfAblV

system weeks

Wet AD +wet aeration 5

Dry AD + post decomposition 9 - 12

Only aerobic decomposition 6 - 16
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Mass balance in MBT with different type of AD and aerobic post-

decomposition in 3 different communities in germany

biogas rate in Nm³ p.tAD

CH4 in biogas

CH4-rate in m³ per t MSW
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MBT Lübeck,  mechanical  treatment
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Flowchart of the mechanical treatment in the MBT of Lübeck

sewage

sludge

26,000 t/y

pre-

crushing

screening 

rotary

vibration 

screening

wind 

separator

post-

crushing
SRF I

sand-

trap
mixerFe

non 

Fe

fine 

fraction

MSW
85,000 t/y

commer-

cial waste

bulky 
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35,000 t/y

pre-

crushing

Auto-
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Fe

> 300

< 30
30-

300
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Fe
Fe

heavy
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Fe
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< 25 landfilling
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Flowchart of the biological treatment in the MBT of Lübeck

and some of the optimization measures

sewage 

sludge

fine

fraction

< 30 mm1)
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wet
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de-
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hydro-

lysis

hydro-
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sand-
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water tank

landfill

site

extern

water
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press
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FeCl2
sieving

process

water tank

UF/ RO
filtrate concentrate
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CHP

flare

several 

wash up

FA2)

1) recently reduced from 40 to 30 mm
2) floccation aid
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fibres

solid 

digested

bypass
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MBT with wet AD

main problems „inerts“ and „floating solids“
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Sedimentation in fermentation reactor

manhole and

entrance for machine

Sand-digging with a 

wheel loader
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MBT Lübeck sedimentation in aeration 

Aerator, damaged

New Aerator

Cleaning Aeration
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MBT Lübeck – biological treatment

hydrolysis

fermenterdewatering

drying
aeration

watercooler
RTO
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AD+PC (post decomposition)
DM in reactor

Dry with PC
> 40% DM

Dry with PC
25-35%DM

wet with
wet aeration

note/ example

Input quality low middle high

Separation of light fraction no no yes swimming fibres

Separation of great inerts better yes yes > 15 mm

Separation of small inerts no no yes > 200 m

Dewatering no yes yes

Thermal drying no no yes

Fresh water small middle high

Excess water no middle high

Prozess water treatment no it depends yes

Aerobic post-decomposition yes yes alternative

Main differences between dry and wet AD of MSW (1)

2009_03_24_resource&recover_dublin_iba_Ketelsen
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AD+PC
fine fraction to post rotting

Dry with
> 40%

Dry with
25-35%

wet with
wet aeration

note/ example

Wet aeration no no yes Alternative a. post-
decomp. possible

Cooling for aeration no no yes

Corrosion, abrasion small middle high

Exhaust air from BT high high small It depends on the
type of rotting
system

SiO2--problems in RTO yes yes no But smaller than in 
only rotting systems

Methane production / methan yield middle high low Depends on % to AD

Problems with N2O in exhaust air no it depends at times

Problems with landfilling (AbfAblV) no no no1 1)

1) when reducing fraction < 35 mm

Main differences between dry and wet AD of MSW (2)
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Conclusions

 MBT with recycling metals, wood, plastics and RDF/SRF can be more 

efficient than incineration only

 MBT with composting or AD is not in opposition to separate collection

 Separate collection of bio- and greenwaste is an usefull precondition 

to produce a compost with high quality

 The energy efficiency of MBT depends on recycling of RDF

 The AD of biowaste becomes more due in Germany

 The AD of BMW from MSW and biowaste will go to dry AD

 The plants with wet AD are still in optimization and refurbishment

 The inerts > 200 m must be removed from organic suspension before 

first digester/fermenter via hydro cyclone

 A separation of inerts with a sand trap allone is not enough

 After refurbishment of the MBT with wet AD:

- process management will be more stable

- service life will be increased

- spare parts- and abrasion costs will be decreased
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Thank you for your attention

Dr.-Ing. Ketel Ketelsen

iba Ingenieurbüro für Abfallwirtschaft und Energietechnik GmbH 

Engineering consultancy for waste and energy management

 +49  511 34 91 90-50  +49  511 34 91-99       E-Mail: k.ketelsen@iba-hannover.de
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iba GmbH, Hanover – services

iba offers special engineering services in the area of waste management, disposal, 

and environmental protection. iba focuses its current activity on the following areas

•Plant engineering

Mechanical processing and screening plants including production of refuse derived 

fuels (RDF)

MBT with anaerobic digestion and / or rotting / biological drying

Composting plants

Anaerobic digestion plants

Exhaust air treatment systems

•Weak-point-analysis and situation reports for plants in operation

•Optimizing of plants and plant-operation
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iba GmbH, Hanover – services

•Development of analytical standards; planning, organizing and realizing of labaratory tests

•feasibility studies

•concepts and programs for waste management 

•analyses of various types of refuse 

•disposal and waste management concepts for companies in trade and industry

•energy utilization of residual and refuse derived fuels 

•renewable energy sources used in fermentation process

•investigations / analysis regarding the biological decomposition and biodegradability of 

wastes (gasification, oxygen demand, respiration rate), 

•tenders for services in waste management 
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