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Motivation - Landfill Mining
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Motivation - Landfill Mining

Amount of recycleable fractions provided by MSW landfills

Germany:
since 1975: approx. 2,5 billion t MSW with demolition and

commercial waste?l)

World wide:
since 1975: approx.

60 billion t2

Sources:

1) Bilitewski 2000, Gorner et al. 2002,
UBA 2006

2) MSW UNEP = 0,28 Mg /cap./a)
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Motivation - Landfill Mining

Composition of Landfill Waste by Waste Groups
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Motivation - Landfill Mining

Resource Potential in Landfills — Germany
Landfilled waste since 1975:

* 250 Mio. t calorific fraction on basis of coal,, resp. Oily,,
e 1,20 Mio. t copper scrap
e 0,50 Mio. t aluminium scrap

Focus

Fine fraction (< 20mm, represents with 50 — 70% b.w. the largest fraction)

* potentially organic components wich can substitute natural

resources, e.g. Biogas
e preparation of minerals for the use as construction material

* phosphate as fertilizer
e metals
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Motivation - Landfill Mining

Resource Potential Compared to ,,One* Annual Need - Germany
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Sources: Rettenberger 2009; Franke, 2012; Gath 2012, Fricke 2012
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Motivation - Landfill Mining

Plastics Wood
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The r3 Joint — Research Project , TONSLM®
Aided by:

 Federal Ministry of Education and Research FONA

BMBF

Runtime: 2012 - 2015
Companys:
. . . ONSMEIER
e Tonsmeier Dienstleistung GmbH & Co. KG - ﬁ
Oko-lnshtut eV.

* AML (Kreis Minden-LUbbecke) L e
e |FEU / Oko Institut s o oo ooty
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Heidelberg GmbH
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The r3 Joint — Research Project , TONSLM®

Topics of Investigation

» Potentials (resources, raw materials)

» Development of technical concepts for excavation and classification
» Development of products generated from LM

* Economical and ecological aspects

» Legal requirements

» Acceptance

» Measures for work safety

1Ly

O v .

gﬁ 3 Technische S—

S 328 % Universitit LAY/

¢ﬁ§ == /

78[%4S  Braunschweig
NscH Leichtweil3-Institut fir Wasserbau

Abt. Abfall- und Ressourcenwirtschaft



The r3 Joint — Research Project , TONSLM®
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e The Landfill - Pohlsche Heide
‘Landfill for municipal solid waste and commercial waste

fill s
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The r3 Joint — Research Project , TONSLM®

Process Steps of Landfill Mining (LFM)

1. Test drillings = waste composition, leachate situation,
aeration
2. Excavation -> 3 Campaigns, each with about 2.600 m3/trench
3. Separation -> size reducing, screening, balistic seperator
4, Treatment -> minerals, metals, organics, plastics

lab. Scale / industrial scale

5. Disposal/ re-disposal of the remainder
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The r3 Joint — Research Project , TONSLM®

Treatment
(industrial scale)

MSW Landfill
|

Excavation
approx. 8.000 Mg

}

Industrial Scale
Treatment / Sorting

-Thermal treatment (heating power plant Minden)

-Mechanical biological treatment (Waste Management Center Minden)

-Sorting, wet (MBT Gottingen)

-Sorting, dry (Mechanical Sorting Plant for lightweight Packaging, Porta Westfalica
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The r3 Joint — Research Project , TONSLM®
Treatment (laboratory scale)

Samples

Treatment/ Separation
lab. Scale

- Development of Products
- Treatment (wet, dry)
—~>Mineral recovery
- Energy recovery
- Pyrolysis
- Purification
- Evaluation of different technologys for incineration

Analysis
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Ecological and economical evaluation of landfill mining
projects

Evaluation by UMBERTO

- new tools have to be developed to describe all processes and
Interactions

To develop the model, data from literature and own data from the
Oeko-Institut data are used.

To refine the model, data from literature and own data will be replaced by
data from the landfill “Pohlsche Heide”.

Reference scenario:

The waste from the landfill is not excavated. LFG and leachate
are collected and treated.

!

L
-
E

L
o '+, .
g‘% 3+ Technische —
5%§3 Universitat LA |
78[%4S  Braunschweig i

NscH Leichtweil3-Institut fur Wasserbau

Abt. Abfall- und Ressourcenwirtschaft




Ecological and economical evaluation of landfill mining
projects

Scenario 1: Incineration, complete
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Ecological and economical evaluation of landfill mining
projects

Scenario 2: recycling, maximal

\ 4

Treat. inert. Mat.

\ 4

Treat. plastics

sorting > Treat. metals 1.
> 60Tmm > Incineration _>.
Stabilization/ | | mechanical —>.
Excavation treatment
< 6Qmm > Treat. metals -
Treatment > Incineration
fine
material >  Soil washing
v
\ > Water treatment -
Landfill <

Sources: Treatment processes and material flow in the TONSLM project
(Theis and Knappe, 2013)
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Ecological and economical evaluation of landfill mining
projects

Scenario 3: recycling, minimal

—> Treat. inert. Mat. _l_).
—> Treat. plastics —\->.
sorting —> Treat. metals -
> 60Tmm —>  Incineration
Stabilization/ N mechanical _).
Excavation treatment
<6%mm
treg;ﬁl{ent >l Landiil
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Ecological and economical evaluation of landfill mining

projects
4.000 - Greenhouse effect Net Charges
Disposal
3.000 -
Recycl. inert material
2.000 - Recycl. metak
Recycl. lightweight fract
2 1.000 = " Recycl.lig &
L ﬁ B Treatment inert material
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%:, = -10 m Biological reatment
~ 0
T 4 1000 - m Energy recovery
Yo - -
o = — w Sorting
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Conclusions

« Under only ecological aspects landfill mining with the aim to bring as
much as possible waste material back into material cycle is certainly
discussed controversially.

» At the moment only economical aspects cannot be the main motivation
for landfill mining, but the revenues will reduce the total costs for landfill
mining considerably.

e Although recycling measures and landfill mining alone can of course
not prevent the shortage of resources on the long-term, they form an
Important module for the future supply of resources.

» The aim of the project is to generate a universally valid guideline for
such projects.
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It iIs not the question of whether....

......... It’s the question of when
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