
 

A R C H I V E S  
o f  

F O U N D R Y  E N G I N E E R I N G  
 
 
 

Published quarterly as the organ of the Foundry Commission of the Polish Academy of Sciences 

ISSN (1897-3310)
Volume 15 

Issue 3/2015 
 

21 – 24 
 

4/3 

 

A R C H I V E S  o f  F O U N D R Y  E N G I N E E R I N G  V o l u m e  1 5 ,  I s s u e  3 / 2 0 1 5 ,  2 1 - 2 4  21

 
Optimizing of Work Arc Furnace  
to Decopperisation of Flash Slag 

 
A.W. Bydałek a, S. Biernat b, W. Wołczyński c, A. Bydałek b 

a AGH University of Science and Technology, Faculty of Non-Ferrous Metals, Kraków, Poland 
b State Higher Vocational School in Głogów, Głogów, Poland 

c Institute of Metallurgy and Materials Science of Polish Academy of Sciences, Kraków, Poland  
 

Received 06.05.2015; accepted in revised form 29.05.2015 
 
 

Abstract 
 
Discusses an attempt to optimize the operation of an electric furnace slag to be decopperisation suspension of the internal recycling 
process for the production of copper. The paper presents a new method to recover copper from metallurgical slags in arc-resistance electric 
furnace. It involves the use of alternating current for a first period reduction, constant or pulsed DC in the final stage of processing. Even 
distribution of the electric field density in the final phase of melting caused to achieve an extremely low content of metallic copper in the 
slag phase. They achieved by including the economic effects by reducing the time reduction. 
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1. Introduction 
 

The theme of the work is a new process for recovering copper 
from metallurgical slags interaction through control rooms of 
electrical current. There are known methods to recover copper 
from the slag consisting of the application of alternating current 
electroslag refining processes [1-4]. In the processes 
decopperisation slurry of slag is used dissolve Sodeberg 
electrodes impact on the weight of the slag flushed from the flash 
smelting furnace as waste recycling procedure. The main and only 
purpose of use in these processes is an alternating current melting 
slag. In addition, the effects obtained in the form of vigorous 
mixing bath, they are disadvantageous [5-7] and lead to the 
reduction of decopperisation of slag [8-10]. In addition, the 
vertical movement of the electrodes is not conducive to obtaining 
a reducing atmosphere, which is a prerequisite for proper overlap 
of the process in an electric arc furnace during decopperisation [4, 
11-13].  

The main technological problem while recovering the metallic 
phase of Cu-Fe-Pb rich in copper are little dispersed particles are 

not subject to the laws of gravity. In addition, the conditions 
which alternate reducing and oxidizing agents contribute to the 
formation of layers surrounding the spherical separation of metal 
[4, 7, 10, 14-16]. This is conducive to all the rapid, local 
variations in viscosity changing completely the nature of 
Newtonian fluid in a non Newtonian [17]. The little, dispersed 
particles (Figure 1) are suspended in the liquid slag unevenly 
distributed partly on the surface of the flow which is not 
conducive to the formation of the copper-rich metallic phase on 
the bottom furnace. 
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