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Introduction
• EAF has been identified as primary path forward to decarburization
• EAF effectiveness closely tied to raw materials
• Future EAF technology dependent on balance of OBMs+ steel scrap
• Dependence on OBMs can be mitigated by improving scrap quality
• Improved scrap quality improves EAF efficiency



Scrap Projections to 2050
• Scrap availability is good –

quality will be an issue
• Rising residual levels are a 

concern
• Steel scrap doesn’t have a 

zero CO2 footprint
• CO2 footprint dependent on 

scrap quality
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Why We Need To Improve Scrap Quality?



Technologies For Scrap Upgrading
The ScrapTuning® and HMS Cleaning
Advanced tools pursue three main objectives:
a) Concentrating the metallic Fe.
b) Complete decontamination from inert 

materials, non-ferrous metals, non-
metallic components, and composite 
materials,

c) Isolation and separation of steel scrap 
particles with high inherent residual 
content (Cu, Ni and Cr)



Capabilities at the Shredder
• CB-RM analyzer uses prompt gamma neutron 

activation analysis (PGNAA)
• Continuous measurement of Cu content allows 

equipment configuration to be optimized for Cu 
removal in the shredder

• Feedstock, shredder mill grate/hammer patterns 
/wear characteristics, maintenance/replacement 
programs for wear parts, drum magnet types + 
settings, level of manual picking of copper 
contamination, all have significant influence on 
the final quality and chemistry.

• Level of nonmetallic and nonferrous is also 
reduced by 3-7%  when density >85 lbs/cuft
and Cu < 0.25 wt %



Results - Undisclosed European Mill
• Work started in 2010 – slag analysis indicate high dirt levels in imported scrap

• Flux added in the scrap bucket - not possible to add sufficient basic flux to achieve good slag foaming.

• Slag based mass balance determined that the dirt levels averaged 3 to 4 % and occasionally reached levels as
high as 7 %.

• Mill implemented a series of vibrating conveyors and belts and managed to reduce the dirt level coming into
the EAF to between 1 and 2 %. The payback on the equipment was less than 6 months.

• Also evaluated the free copper content in the imported scrap - Initially, employed pickers to walk the scrap
yard and pick out visible pieces of copper bearing material.

• Ultimately, the mill implemented an automated system which showed very positive results.



Results – Nucor/SDI
• Following the outbreak of the war between the Ukraine and Russia, the supply of 

pig iron int North America was significantly impacted.  
• Both Nucor and Steel Dynamics embarked on programs aimed at improving the 

quality of shredded scrap to their steel mills.  
• Both companies are fortunate in that they have vertically integrated scrap 

operations (Nucor – DJJ, SDI – OmniSource). 
• Both companies have been able to produce shredded scrap with a copper content 

in the range of 0.16 – 0.17 wt.%.  This has enabled both companies to significantly 
reduce their dependence on imported pig iron.



Results - Arvedi
• Arvedi was another client of CIX which embarked on a program to optimize raw material 

inputs to the EAFs. 
• Over a period of approximately 7 years, CIX worked with Arvedi’s plant operations team 

to optimize EAF operations.  A significant effort was placed on slag analysis and 
optimization of slag foaming.  

• Arvedi operates the most productive ConSteel furnace in the world and an optimum slag 
practice was critical to achieving this.  CIX worked with Arvedi to reduce dirt input to the 
EAF.  

• In 2022, Arvedi started up one of the largest on-site shredder operations.  At the same 
time, pickers were implemented to separate free copper from the processed material.  
Official results have not been published though it is rumored that Arvedi plans to install a 
second shredder at site.



HMS Upgrade Results
• Trials conducted by SICON in Europe.  Processed HMS

 Cu content was reduced by 0.15 wt. %
 Ni contents was reduced by 0.04 wt. %
 Cr content was reduced by 0.06 wt. %
 Pb was reduced by   0.03 wt. %
 P was reduced by 0.02 wt. %.

• CO2 emissions would have been increased by ~ 200 kg/ton of scrap if the scrap 
was unprocessed

• energy savings were projected at ~ 200 kWh/tonne of scrap



Scrap Upgrading At The Steel Plant
• Latest trend is to process scrap at the steel plant site
• Shredder and/or HMS processing
• Some facilities considering shredding of bushelling (densify)
• Dirt removal can provide significant savings
• Eventually want to push this processing back on the scrap supplier 

and/or reduce contamination through better design for EOL



Economics Of Scrap Upgrading
• One of the major obstacles to upgrading scrap quality is the argument 

that the costs will outweigh the benefits.  
• CIX has resolved this conundrum through the development of a value-

in-use model that allows for detailed evaluation of EAF feedstocks to 
track the benefits of higher quality raw materials.  
• Coupled with equipment and operating costs supplied by equipment 

manufacturers, it is a relatively simple exercise to determine the cost 
benefits.
• Cost benefits greatly outweigh the costs
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Continuous Improvement – New Business Models
• In the EU, some start-up companies are

proposing solutions to the EAF raw
materials challenge in the future. One
such company is ContainerGrid.

• They have proposed a model as shown in
the figure.

• Their concept is to track scrap quality
through the circular supply chain in
order to certify the CO2 footprint of steel
produced from this scrap and supplied to
their ultimate customer, the fabricator..



Conclusions
• Must drive towards a “cleaner” raw material input to steelmaking
• Steel scrap plays critical role - Can improve scrap VIU 
• Costs more than offset by reduction in CO2 footprint/EAF efficiency
• Equipment available to upgrade scrap quality
• Need more involvement from scrap processors/manufacturers
• OBMs enable greater scrap recycle and demand will remain high for 

the foreseeable future
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