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prisoners collecting waste (Hamburg 1609)
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Amsterdam (~ 1600)

waste disposal around 1600
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sorting and utilisation on a landfill (Vienna 1910)
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Frederiksberg (DK)

Hamburg (D)

MSW iIncineration around 1900
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how do we manage

our waste problem?
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Waste Framework Directive 75/442/EEC

Landfill Directive Waste Incineration Hazardous Waste
1999/31/EC Directive 2000/76/EC Directive 1999/31/EC

Dec. 2000/532/EC
List of Wastes

EU legislative framework on waste
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consequences

« harmonisation of national regulations
— technical standards
— emission standards

main targets

e reduction of biodegradable waste disposal
(standard 1995)
— 25 % in 2006
— 50 % in 2009
— 65 % in 2016

landfil ban 1n some countries
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waste incineration in Europe in %
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Waste pit

Grate combustion system
{water-cooled)

Slag discharge

Fly ash loading station
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Electrostatic precipitator

Acid scrubber

Neutral scrubber

Fabric filter
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Heat exchanger

Electrical and Control Center
stack

municipal solid waste incineration plant
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PCDD/F emission sources in Germany

sources emission per year in g I-TEQ
1990 1994 2000*
metal industry 740 220 40
sintering plants 575 168 <20
iron- & steel production 35 10 <5
waste incineration 400 32 <0,5
municipal solid waste 399 30 0,4
hazardous waste 2 0,04
medical waste 0,1 0,0002
sewage sludge <0,1 0,03
power plants 3 <3
industrial combustion facilities 15 <10
domestic stoves 15 <10
traffic 4 <1
crematoria 2 <2

source: www.umweltbundesamt.de
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what Is the
biogenic energy inventory

and what are the
consequences for
energy recovery?




Forschungszentrum Karlsruhe
in der Helmholtz-Gemeinschaft

wood 1.8 %

paper 15.4 %

textiles 2.9 %
diapers 6.3 %

composits 8.0 %

plastics 6.3 %

MSW = 310 kg/cap./d

MSW composition
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putrescibles 33.7 %

fines 14.3 %

glass 7.4 % metals 4.0 %
. 0

source: Abfallbilanz der Lander 1998

(Hassia, Germany)
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paper 24.3 % wood 2.9 %
putrescibles 15.4 %

textiles 4.6 %

diapers 3.5 % v

i (0)
composits 16.3 % fines 11.6 %

plastics 21.4 %

LHV, ... = 10 MJ/kg

IR

LHV of total MSW in MJ/kg (Hassia, Germany)
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paper 24.3 % wood 2.9 %
putrescibles 15.4 %

textiles 1.9 %
diapers 1.4 %

i 0
composits 3.3 % fines 2.9 %

plastics 0 %

LHV,., =5.2 MJ/kg

LHV of regenerative MSW in MJ/kg (Hassia, Germany)
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lower heating value of MSW in MJ/kg
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biogenic energy inventory in MSW in %
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substitution of primary energy by total MSW in %

Fall Meeting 2005 J. Vehlow, ITC-TAB (2005)




"
Forschungszentrum Karlsruhe /‘ Y _
in der Helmholtz-Gemeinschaft . N Bioenergy NoE
LK gk

<3

<5

<7

<9

<11
<15
not rel.

substitution of fossil power by residual MSW in %

Fall Meeting 2005 J. Vehlow, ITC-TAB (2005)




"
Forschungszentrum Karlsruhe /‘ Y _
in der Helmholtz-Gemeinschaft . N Bioenergy NoE
LK gk

CO, from regenerative waste in % of total CO,
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status In the EU

recycling established, still increasing
MBT and biogas potential not yet exhausted

waste incineration will be mandatory and is partly
accepted as biogenic energy source

challenges

e costs (especially for decentralised systems)
 environmental impact of MBT

« management of residues from thermal treatment

— bottom ash utilisation
— APC residue management and disposal
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