
Metals in MSWI ash-
problems or opportunities?problems or opportunities?

Karin Karlfeldt Fedje
Renova AB



F ti f h
Electrostatic filter ash

Formation of ash

Fuel

Slag/Bottom

Textile 
filter ash

Mass burn
combuster

Slag/Bottom 
ash

Bed material

Fuel

Fluidized bed 
combuster

Cyclon ash Filter ash

Bottom ash

BACKGROUND

Karin Karlfeldt Fedje



The Principle

Construction 
material? 

L dfilli ?

Ash

Solid residue
Landfilling?

Ash

Metal rich
liquid

Pure metal

METHOD

Karin Karlfeldt Fedje



Theoretical

Ash

Theoretical

flow chart for 
Leaching

Solid resiude

Cu recovery Extraction
Leachate residue

from MSWI ash
Stripping

Electrolysis

METHOD

Karin Karlfeldt Fedje

Pure Cu metal



LeachingLeaching
Acid

Complexing agent

RESULTS

Karin Karlfeldt Fedje



Extraction of Cu
1000

100

m
m

ol
/k

g

10

m

1
Al Ca Cu K Mg Mn Na Pb Si Zn

Stripping; 
90% of the Cu is transferred to the 

t hwater phase

Traces of Pb och Zn

RESULTS

Karin Karlfeldt Fedje



Ash

Effectivity and  

profitability
Leaching

Solid resiude

profitability
Extraction

Leachate residue

Landfilling? Stripping

Ash

Metal recovery

?
YES! y

Electrolysis

RESULTS

Karin Karlfeldt Fedje

Pure Cu metal



P t ti l l i MSWI fl hPotential values in MSWI fly ash
Sweden
~200 000 tonnes fly ash/year

Cu 0,4%, 6.6 Euro/kg Cu 6 million Euros/year 

Zn 2,5%, 1.5 Euro/kg Zn 8 million Euros/year 

V 0,005%, 280 Euro/kg V 3 million Euros/year

EU27
~2 000 000 tonnes fly ash/year

Cu 0,4%, 6.6 Euro/kg Cu 60 million Euros/year 

Zn 2,5%, 1.5 Euro/kg Zn 80 million Euros/year 

V 0,005%, 280 Euro/kg V 30 million Euros/year 
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CONCLUSIONS

•Metal contents in MSWI ash are relatively high. 

•A Cu recovery method based on leaching, extraction and electrolysis.

f f•This treatment could be profitable compared to land filling.  

•90% of all Cu in the leachates could be selectively recovered. 

L hi i t i t t t i thi C•Leaching is a most important step in this Cu recovery process.

•Potential metal value in European MSWI ash is hundreds of million Euros•Potential metal value in European MSWI ash is hundreds of million Euros, 

annually. 

•Reduced energy consumption during electrolysis using BES•Reduced energy consumption during electrolysis using BES.

•P recovery

•Can we afford not using the ash?
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Can we afford not using the ash?
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