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1. Task 

The incineration plant KEZO is operating a fine bottom ash treatment plant for particle size 
0.7 - 5.0 mm. Two serial operating Eddy Current separators, which have been technically 
optimized, are separating the non-ferrous metals. Single installed Eddy Current separators only 
guarantee an efficiency of about 75 %, that means only about 75 % of elementary non ferrous-
metals (without VA metals) in the bottom ash will be separated. By installing two Eddy Current 
separators in series, the overall efficiency can be increased up to 93.8 %.  
An average separation rate of 75 % is regarded to be insufficient. As a result too many valuable 
substances will be lost in the mineral fraction, which is neither acceptable from an ecological nor 
an economic point of view. 
Therefore ZAR is analyzing, why app. 25 % of non-ferrous metals cannot be separated and what 
measures are necessary to increase the efficiency. 

2. Problem Analysis 

The separation behavior of the non-ferrous metals was recorded and evaluated with a high-speed 
camera. It became obvious, that a major part of the non-ferrous metal particles are repelled from 
the magnetic drum. However because of their trajectory these particles are not able to overcome 
the metal divider or are deflected into the mineral fraction. 
In a first approach various basic settings of the separator have been changed: e.g. position of the 
metal divider, direction of rotation of the magnetic poles, speed of the magnetic poles or change 
of the conveyor belt speed. The efficiency could not be improved significantly, without increasing 
the amount of mineral parts in the non-ferrous fraction, too.  

3. Approach 

Based on various observations and evaluations it was decided to change the position of the Eddy 
Current separator from a horizontal to an inclined position. 
The position angle depends on the behavior of the fine bottom ash particles on the conveyor belt. 
Fine bottom ash which is deposited on the conveyor belt should not move relatively. 
Based on various preliminary tests with fine bottom ash (0.7 - 5.0 mm) the first of the two Eddy 
Current separators was modified with inclination as shown in to the picture. 

 
Figure 1: Two serial operating Eddy Current separators: Upper Separator 1 in inclined position.  

Lower separator 2 in horizontal position. 
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4. Operation 

After the modifications the plant was restarted trouble free. However the operating parameters of 
the Eddy Current separator in inclined position has to be adjusted, to keep the throughput rate as 
well as the quality of the non-ferrous fraction unchanged.  
Already a first optical evaluation indicated a massive increase in the efficiency of the non-ferrous 
separation.  

5. Efficiency Change 

The verification of the efficiency is based on the ZAR standard method. 
Although the absolute efficiency value can be incorrect, a relative change of the value, based on 
equal measuring methods has a high validity. The values below where reached with numerous 
trials and measurements. 
 
 Horizontal 

position 
Inclined 
position 

Increase 

Single Eddy Current separator    
 - average efficiency [%] 

75.2 82.2 7.0 
 - standard deviation [-] 1.2 1.4  

An efficiency improvement of absolute 7 %, resp. relative 9.3 % can be regarded as significant 
and therefore related directly to the inclined position of the Eddy Current separator. Especially as 
all other parameters where kept constant. The table below lists the efficiency increase for the 
complete installation as shown in Figure 1 

 Horizontal 
position 

Inclined 
position 

Increase 

Complete installation 
(two serial operating separators)    
 - average efficiency [%] 

93.8 96.8 3.0 
 - standard deviation [-] 0.6 0.6  

6. Summary and Conclusion 

An inclined position of the installed Eddy Current separator has a positive influence on the 
trajectory of non-ferrous particles with a particle size of 0.7 – 5.0 mm, which as a consequence 
increases the separation of the non-ferrous particles significantly.  
If the second separator is adjusted likewise, the overall efficiency of the total installation will be 
increased furthermore. 
Based on this knowledge also the Eddy Current separators for the micro bottom ash (0.1 –
 0.7 mm) will be mounted in an inclined position. 
However 0.2 % of non-ferrous metals will still remain in the mineral fraction. It must be one of the 
ZAR’s declared objectives to increase the efficiency continuously. Further trials are currently 
underway, the evaluation and results will follow. 
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