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What are the characteristics
of a circular economy? 
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Deike, R.; Winstermann; P.: The Special Importance of Metals in a Circular Economy, 62nd International Foundry Conference 2022, PORTOROZ 15.09.2022
https://doi.org/10.17185/duepublico/78969

https://doi.org/10.17185/duepublico/78969
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Deike, R.; Rabelo de Lima;A.R.: Recycling of residual material from metallurgical processes towards a circular economy, 8th Simpósio Brasil-Alemanha Desenvolvimento Sustentável,
Porto Alegre, Brasil, 03.10.2017 

 

What is the difference between the recycling rate 
and recycled content? Are complete cycles possible?
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The foundry industry is working in nearly closed
raw material cycles

Deike, R.; Winstermann; P.: The Special Importance of Metals in a Circular Economy, 62nd International Foundry Conference 2022, PORTOROZ 15.09.2022
https://doi.org/10.17185/duepublico/78969

https://doi.org/10.17185/duepublico/78969
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Why are recycled contents and EoL-recycling rates 
of other elements much lower?

Deike, R.; Winstermann; P.: The Special Importance of Metals in a Circular Economy, 62nd International Foundry Conference 2022, PORTOROZ 15.09.2022
https://doi.org/10.17185/duepublico/78969

https://doi.org/10.17185/duepublico/78969
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What is the main problem of recycling?

Deike, R.: Die Bedeutung von Eisen und Stahl für die Circular Economy. 
stahl., Sonderdruck Nr. 1-2 | 2023, S. 3-10., 
https://doi.org/10.17185/duepublico/78771

According to R. Bunge,: Recycling ist gut, mehr Recycling ist besser – oder nicht?, 
Berliner Recycling und Rohstoffkonferenz, Berlin 08.03.16

Deike, R.; Winstermann; P.: The Special Importance of Metals in a Circular Economy, 62nd International 
Foundry Conference 2022, PORTOROZ 15.09.2022

https://doi.org/10.17185/duepublico/78771
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How can the problem of recovering valuable metals from 

dissipative distributions be solved?

We need processes :

• with effective collection logistics,

• that enable highly sophisticated, dependable, and large material
throughputs,

• that reduce the volume of dissipative distribution,

• with strictly controlled emissions and proper protection of the 
environment,

• that generate different products at the end, for which a demand
exists.
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EMSARZEM
Alternative perspective to valorize the 
municipal waste incinerator bottom ash 
for metals and cement industries
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Definition and purpose

Unprocessed:

Annual Volume of IBA in Germany

#Source:
Umfrage Aufbereitung von HMV-Schlacken
Verbände IGAM ITAD 2020

Rohschlacke zur

Aufbereitung

Fertigschlacke
Frischschlacke

• Metals separation
• Production of a clean mineral product that can be used 

as raw material in clinker production in cement 
industry

Processed IBA Fraction 0-10 mm

PROJECT PURPOSES

Adhiwiguna, I.; Deike, R.; Warnecke, R.: EMSARZEM Alternative Perspective to Valorize 
the Municipal Waste Incinerator Bottom Ash for Metals and Cement Industries, 
FEMS EUROMAT 2023, Frankfurt Germany, 06.09.2023
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Process scheme

Adhiwiguna, I.; Deike, R.; Warnecke, R.: EMSARZEM Alternative Perspective to Valorize the Municipal Waste Incinerator Bottom Ash for Metals and Cement Industries, 
FEMS EUROMAT 2023, Frankfurt Germany, 06.09.2023
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Grinding the first concentration step

Loesche – VRM

For grinding solid 
fuels, cement raw 
materials, cement 
products, minerals 
and ores. 

Deike, R.; Ruhkamp, W.; Adhiwiguna, I.; Warnecke, R.: Einsatz von Rostasche –Feinfraktion < 10 mm 
als Rohstoff für die Herstellung von Zement und Beton, BKMNA 24, Berliner Konferenz Mineralische Nebenprodukte und Abfälle, Berlin, 12-13.06.24
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Grinding as the first concentration step

INPUT: Fertigschlacke
(Processed IBA)

Sichterfeingut (Fine Fraction)

Grieße (Middle Fraction)

Reject (Coarse Fraction)

#Source:
LOESCHE Milling 

Machine

Adhiwiguna, I.; Deike, R.; Warnecke, R.: EMSARZEM Alternative Perspective to Valorize the Municipal Waste Incinerator Bottom Ash for Metals and Cement Industries, 
FEMS EUROMAT 2023, Frankfurt Germany, 06.09.2023
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Change in chemical composition after grinding

#analysed by Verein Deutscher Zementwerke e.V.

Adhiwiguna, I.; Deike, R.; Warnecke, R.: EMSARZEM Alternative Perspective to Valorize the Municipal Waste Incinerator Bottom Ash for Metals and Cement Industries, 
FEMS EUROMAT 2023, Frankfurt Germany, 06.09.2023
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Mass balance based on 6 Mio. t/a
After Grinding, Magnetic and Eddy Current Separation

Adhiwiguna, I.; Deike, R.; Warnecke, R.: EMSARZEM Alternative Perspective to Valorize the Municipal Waste Incinerator Bottom Ash for Metals and Cement Industries, 
FEMS EUROMAT 2023, Frankfurt Germany, 06.09.2023
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Output Mineral
as raw material for the 
cement industry and 
concrete production
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Expected valorization of the mineral fraction

Aggregate in Concrete

Cement Clinker

Adhiwiguna, I.; Deike, R.; Warnecke, R.: EMSARZEM Alternative Perspective to Valorize the Municipal Waste Incinerator Bottom Ash for Metals and Cement Industries, 
FEMS EUROMAT 2023, Frankfurt Germany, 06.09.2023
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Mineral FF/MF as material in cement clinker

Adhiwiguna, I.; Deike, R.; Warnecke, R.: EMSARZEM Alternative Perspective to Valorize the Municipal Waste Incinerator Bottom Ash for Metals and Cement Industries, 
FEMS EUROMAT 2023, Frankfurt Germany, 06.09.2023
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Hydration & compression test of cement

Adhiwiguna, I.; Deike, R.; Warnecke, R.: EMSARZEM Alternative Perspective to Valorize the Municipal Waste Incinerator Bottom Ash for Metals and Cement Industries, 
FEMS EUROMAT 2023, Frankfurt Germany, 06.09.2023
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Mineral CF as aggregate in concrete 

Adhiwiguna, I.; Deike, R.; Warnecke, R.: EMSARZEM Alternative Perspective to Valorize the Municipal Waste Incinerator Bottom Ash for Metals and Cement Industries, 
FEMS EUROMAT 2023, Frankfurt Germany, 06.09.2023
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Compression test of concrete

Adhiwiguna, I.; Deike, R.; Warnecke, R.: EMSARZEM Alternative Perspective to Valorize the Municipal Waste Incinerator Bottom Ash for Metals and Cement Industries, 
FEMS EUROMAT 2023, Frankfurt Germany, 06.09.2023
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Output Magnetic
as raw material for the ferrous 
and non-ferrous industry
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Expected valorization of the magnetic fraction

Iron Production

Copper Production

Adhiwiguna, I.; Deike, R.; Warnecke, R.: Copper in MSW incinerator bottom ash,  GDMB Technical copper committee, Essen, 26.10.2023
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Magnetic fraction for the Cu-production

Adhiwiguna, I.; Deike, R.; Warnecke, R.: Copper in MSW incinerator bottom ash,  GDMB Technical Copper Committee, Essen, 26.10.2023
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Output Non-Ferrous
as raw material for
the non-ferrous metal industry
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Expected valorization of the Non-Fe Fraction

Adhiwiguna, I.; Deike, R.; Warnecke, R.: Copper in MSW incinerator bottom ash,  GDMB Technical copper Committee, Essen, 26.10.2023
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Metal recovery from Non-Ferrous Fraction

Adhiwiguna, I.; Deike, R.; Warnecke, R.: Copper in MSW incinerator bottom ash,  GDMB Technical copper Committee, Essen, 26.10.2023
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Classification of recovered metals

Adhiwiguna, I.; Deike, R.; Warnecke, R.: Copper in MSW incinerator bottom ash,  GDMB Technical copper Committee, Essen, 26.10.2023
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Summary
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Summary

Based on pilot scale tests:

1. It is possible to grind the processed incinerator bottom ash
(Fertigschlacke) without any noticeable problem.

2. It is possible after further separation process sequences from an
estimated 2.7 Mio. t/a processed IBA (Fertigschlacke) 0-10 mm to
produce the following valuable products:

• Output Mineral : theoretically ca. 1.4 Mio. t/a

• Output Magnetic : theoretically ca. 1.2 Mio. t/a

• Output Non-Ferrous : theoretically ca. 0.1 Mio. t/a
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Summary

Based on current laboratory trials:

1. Using the output mineral in cement clinker and concrete production is
promisingly possible.

2. It is provenly possible to increase the iron content of output magnetic
for iron production.

3. It is rationally possible to develop the next assessment to extend the
use of output magnetic in copper production since the copper
concentration is comparable to the copper ore.

4. It is technically possible to separate the non-ferrous output into
different products for further recycling in the respective non-ferrous
metal industries.
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