
Accepted Manuscript

Utilization of blast furnace sludge for the removal of zinc from steelmaking
dusts using microwave heating

Mamdouh Omran, Timo Fabritius

PII: S1383-5866(18)31171-7
DOI: https://doi.org/10.1016/j.seppur.2018.09.010
Reference: SEPPUR 14908

To appear in: Separation and Purification Technology

Received Date: 5 April 2018
Revised Date: 4 September 2018
Accepted Date: 5 September 2018

Please cite this article as: M. Omran, T. Fabritius, Utilization of blast furnace sludge for the removal of zinc from
steelmaking dusts using microwave heating, Separation and Purification Technology (2018), doi: https://doi.org/
10.1016/j.seppur.2018.09.010

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.seppur.2018.09.010
https://doi.org/10.1016/j.seppur.2018.09.010
https://doi.org/10.1016/j.seppur.2018.09.010


  

Utilization of blast furnace sludge for the removal of zinc from steelmaking dusts using 

microwave heating 

 

Mamdouh Omran
a,b*

, Timo Fabritius
a
  

           a
 Process Metallurgy Research Group, Faculty of Technology, University of Oulu, Finland. 

b
 Mineral Processing and Agglomeration Lab, Central Metallurgical Research and 

Development Institute, Cairo, Egypt.   

 

Abstract: 

Utilization of dusts generated by steelmaking industries prevents the disposal of wastes and 

enhances the use of secondary raw material. This work aimed to study the simultaneous recycling of 

steelmaking dust and blast furnace sludge (BFS) by using microwave heating. The possibility of 

utilizing BFS as a reducing agent to remove zinc from the dusts was studied. Three steelmaking 

dusts obtained from steel plants in Finland with varying zinc concentrations and zinc-containing 

phases were studied.  

Mixtures of the dusts and graphite, bulk BFS, >250 µm BFS, and >125–250 µm BFS reductants 

were heated for 20 min at the microwave power of 1100 W. The results indicated that the zinc 

removal efficiency depends on the amounts of iron oxide and calcium oxide in the mixtures. The 

highest zinc removal was observed for mixtures with high calcium oxide and low iron oxide 

contents. Zinc removal of 92.79–96.06% was achieved for mixtures with >125–250 µm BFS and 

>250 µm BFS reductants. Therefore, to achieve efficient zinc removal, coarser fractions (>125 µm) 

of BFS should be utilized. Owing to the excellent microwave absorption and high carbon content of 

the sludge, BFS can be applied effectively in the processing of steelmaking dusts. 
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