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Ore-Based Metallics: adding value to the EAF

Presenter
Presentation Notes
Good afternoon ladies and gentlemen and thanks to SEASI for this opportunity to talk to you about ore-based metallics.



Disclaimer

This presentation is intended for information purposes only and is
not intended as commercial material in any respect. The material is
not intended as an offer or solicitation for the purposes of any
financial instrument, is not intended to provide an investment
recommendation and should not be relied upon for such. The
material is derived from published sources, together with personal
research. No responsibility or liability is accepted by the author or
International Iron Metallics Association or any of its members for any
such information or opinions or for any errors, omissions, mis-
statements, negligence or otherwise for any further communication,
written or otherwise.
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The usual disclaimer.



Presentation overview

 What is IIMA and what does it do?

 The benefits of using Ore-Based Metallics (OBM’s)

 Value-in-use of OBM’s
 Prevention of value leakage in transport, handling & storage
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I’ll start with a couple of quick slides about IIMA, give a quick overview of the benefits of using ore-based metallics and then discuss the concept of  their value-in-use versus scrap in EAF steelmaking.   Finally, I’ll talk about how to preserve the value of your purchase up to the furnace.



What is IIMA?

IIMA is the trade association for the ore-based metallics industry…..

merchant pig iron, hot briquetted iron, direct reduced iron, granulated iron
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So, in short, IIMA is the trade association for producers, traders and distributors of ore based metallics, by which we mean pig iron, hot briquetted iron, direct reduced iron and, most recently, granulated pig iron.   We also have many associate members who are raw material suppliers, technology and equipment suppliers, shipping and logistic providers to the industry.   We have about 70 members across all continents.



What does IIMA do?

As the unified voice of the ore-based metallics industry:
 furthers the interests of members and the industry
 promotes ore-based metallics as value-adding feedstock for the steel 

and ferrous casting industries
 identifies and addresses threats to and opportunities for the industry
 communicates with stakeholders at industry level
 provides regulatory support
 provides a forum for exchange of ideas at the scientific and technical 

levels
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We do what most trade associations do – and in particular….. 



What does IIMA do?

As the unified voice of the ore-based metallics industry:
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and ferrous casting industries
 identifies and addresses threats to and opportunities for the industry
 communicates with stakeholders at industry level
 provides regulatory support
 provides a forum for exchange of ideas at the scientific and technical 

levels
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One of our primary roles is to promote ore-based metallics as value adding feedstock for the steel and ferrous casting industries.   This presentation is focussed on EAF steelmaking, but OBM’s find application in the integrated steel producing sector, as supplements to the blast furnace burden and as trim coolant in basic oxygen converters.



Benefits of OBM’s in EAF

 Consistent quality and low residual content
 Dilutes impurities in scrap
 Better slag foaming
 Controlled C content, consistent C recovery
 N scavenger = low N content in steel
 Easier on hearth refractory & electrodes
 High density feedstock (pig iron & HBI), less charging time
 DRI/HBI can be continuously charged to EAF

= added value relative to scrap
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These are some of the principal benefits of using OBM’s in the EAF – I’m sure that most of you will be familiar with these, in particular the consistent and predictable quality  and the very low level of residual metallic impurities.   

These benefits represent added value in relation to most grades of steel scrap.



Comparison of residuals
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Typical residual contents in scrap and OBM’s

Category Grade Cu % Sn % Cr, Ni, Mo %
E3 ≤ 0.250 ≤ 0.010 Ʃ ≤ 0.250
E1 ≤ 0.400 ≤ 0.020 Ʃ ≤ 0.300
E2
E8
E6

Shredded E40 Ʃ ≤ 0.250 Ʃ ≤ 0.020
Steel turnings E5M ≤ 0.400 Ʃ ≤ 0.030 Ʃ ≤1.0

EHRB ≤ 0.450 Ʃ ≤ 0.030 Ʃ ≤ 0.350
EHRM ≤ 0.400 Ʃ ≤ 0.030 Ʃ ≤1.0

Fragmented scrap from incineration E46 ≤ 0.500 ≤ 0.070

Ore-based metallics * pig iron, DRI, HBI 0.002 trace Ʃ ≤ 0.015
* Dependent on source iron ore

High residual scrap

EU steel scrap specifications

Ʃ ≤ 0.300
Ʃ ≤ 0.300
Ʃ ≤ 0.300

Old scrap

New scrap, low residuals, uncoated

Source:  EuRIC - EFR

Presenter
Presentation Notes
This table shows the levels of residual metals in various grades of scrap – these are the scrap specifications from the European Confederation of Recycling Industries.   If we look at copper, the lowest specification  is 0.25% maximum, which compares with a typical value of 0.002% for pig iron and direct reduced iron – of course the residual content of OBM’s is dependent on the quality of the source raw material.



Residuals in ferrous metallics
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Cut Structural
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No.2 Bundles

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Level of Residuals (%)

Residual limit for merchant bar

Residual limit for SBQ bar and rod

Residual limit for CQ sheet
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Presenter
Presentation Notes
As you well know, the higher the grade of steel, the more critical is the content of residuals.   One of the spin-off benefits of OBM’s is that they dilute the residuals in the scrap part of the charge, facilitating the production of higher quality steels and/or allowing greater use of lower quality and lower cost scrap.



IIMA Fact Sheets
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IIMA has produced a series of fact sheets about OBM’s – please visit our booth to pick up a selection of these.



What is value-in-use?

 Value-in-use as applied to steelmaking raw materials is a 
methodology that attempts to capture the true contribution and 
penalties associated with the use of a particular feed materials in the 
steelmaking process

 In the past:
 conventional scrap models used to provide least cost scrap charge to meet specified 

residual levels 
 these do not take into account process parameters, environmental considerations and 

other important scrap characteristics
 not set up for feedback from process data - “real time” slag analysis
 past scrap models, do not capture true “value in use”

SEASI CONFERENCE & EXHIBITION, MAY 2017 11

Presenter
Presentation Notes
Now turning to value-in-use: a simple comparison of prices of different feedstock materials does not capture the true contribution and penalties associated with the use of a particular charge material.



Value-in-use calculations

 $ per Fe unit is the simplest representation of value-in-use

 Relative value-in-use of EAF feedstock materials relates to how 
they impact steel manufacturing costs

 These costs are real and can overtake price differences!
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 Slag Generation Rate  Productivity
 Flux Consumption  Electrode consumption
 Yield  Requirements for scrap dilution
 Electricity and Energy Consumption  Environmental issues
 Alloy costs

Presenter
Presentation Notes
As you would expect, the dollars per Fe unit is the simplest representation of value-in-use.   

It is necessary to evaluate the relative value-in-use of different feedstock materials in terms of how they impact steel manufacturing costs.


These costs are real and can overtake purchase price differences.



The value-in-use model

 Developed by Jeremy Jones of CIX LLC in co-operation with IIMA

 Based on Excel and Visual Basic, easy to operate and should give 
quickly principle judgements

 The model determines the value of OBM’s relative to scrap
 More complex models may optimize the whole scrap charge and 

take into account additional factors
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A value-in-use model has been developed by leading EAF steelmaking expert Jeremy Jones of CIX LLC  in conjunction with IIMA.


It is based on Excel and Visual Basic and is easy and quick to operate.



It determines the value of OBM’s relative to scrap.



Of course it is not the ultimate model of EAF charge materials and more complex models would take into account additional factors.



Value-in-use model: the technical part

 Compares differences in % metallic Fe 
 Considers C content and effect on charge C
 Considers gangue content and effect on flux requirements to maintain a desired 

slag basicity – could also consider effect of higher slag volume on Fe yield losses
 Applies a recovery factor for FeO and will need to consider additional energy 

required as well as reductant (probably C)
 Considers fines losses (DRI, HBI, Pig Iron) 
 Considers moisture content and affect on energy requirements
 Applies value to lack of Cu
 Future plan: to consider additional lime required to deal with higher S and P
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In the interests of time I will not dwell on this slide which lists the technical parameters of the model – please study it at your leisure.



Value-in-use model: the economics part

 The VIU Model totals up all of the costs and benefits for each material and 
determines the equivalent cost of a ton of steel based on the price of each 
commodity and the various cost benefits/penalties associated with each scrap 
type.  

 Can compare equivalent cost head-to-head or calculate the break-even price of 
one commodity against the other.

 As feedstock material costs and compositions are constantly changing, run the 
model at each decision point.

 Feedstock material composition database will be updated regularly.
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From the economic standpoint, the model totals up all the costs and benefits for each material and determines the equivalent cost of a tonne of steel based on the price of each commodity  and the various cost benefits and penalties associated with each scrap type.


The model can compare head to head costs and can calculate the breakeven price of one commodity against another.


The model has a data base of feedstock materials which we intend to expand and update regularly.





Value-in-use model: data input
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I’d like to show you some screenshots of the main parts of the model – here the input of material properties – these materials were based on an Italian steel plant.   The material prices are not necessarily representative of the current market.



Value-in-use model:  base assumptions

SEASI CONFERENCE & EXHIBITION, MAY 2017 19

Presenter
Presentation Notes
On this slide you can see the basic steel plant operating parameters – base productivity conditions, operating data, cost data and flux data.



Value-in-use model: results
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And finally the result from running the model.


At the top you see the input prices for the various materials being modelled.



At the bottom you can see the breakeven prices for DRI, HBI and pig iron relative to the price assumption for prime scrap, with and without adjustment for productivity effect.   In this case it looks good for DRI and HBI which have value-in-use higher than their purchase cost, but not so good for pig iron which is rather expensive due to tightness in supply.



Metallics price development
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Presenter
Presentation Notes
I chose pig iron delivered to Chicago as a comparator to a prime scrap grade, No. 1 bushelling.   As you can see, there is a premium cost for pig iron


which in a sense represents its added value.   Having paid this premium, it makes sense to protect is value prior to charging to the furnace.   In the next few slides I’ll talk about value leakage and what can be done to minimise it.





Value leakage with OBM’s
Chips and Fines generation – all OBM’s
◦ Influenced by materials handling and storage – 3-5% can be generated during shipping
◦ Excess chips and fines impact EAF yield and productivity
◦ Fines and chips are more susceptible to oxidation

Oxidation and corrosion – especially DRI
◦ Driven by reactivity, exposure to moisture, storage conditions, particle size
◦ Oxidised material will increase demand for carbon and affect C/O/Fe balance
◦ Oxidation represents yield loss, energy loss and increased steelmaking costs
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Value leakage can take various forms, firstly generation of chips and fines…….


Secondly, being iron, OBM’s especially DRI which has high reactivity, can oxidise and corrode…….









Avoid chips and fines generation

 Fines and chips can be generated along the supply chain:
 handling and storage at the production site
 loading into vessels, barges, railcars, etc.
 during discharge of vessels, etc.
 handling and storage at the steel plant

 Minimise the risk:
 avoid unnecessary material handling
 minimise transfer points and drops
 don’t overload conveyors and avoid spillage
 minimise drop during loading – use soft loading techniques
 careful handling with frontend loaders, etc.
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Oxidation and corrosion

 Not a significant issue for pig iron – surface rusting only
 will start to rust in days and take weeks to cover surface of ingots

 Rusting of HBI
 <1% per month loss of metallisation, even in salt-laden, humid atmosphere and in heavy 

rain
 re-oxidation rate for HBI is 30% of that for DRI

 DRI is susceptible to re-oxidation due to its porous, sponge-like 
structure and its consequently large surface area
 exposure to water will lead to loss of metallisation
 oxidation reaction is exothermic with consequent risk of self-heating and fires
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Minimise oxidation and corrosion

 Main risks are with cold DRI
 DRI re-oxidises exothermically in contact with air (oxygen)
 when stored on the ground DRI can absorb 10-15% moisture (HBI about 3%)
 aqueous corrosion of DRI evolves hydrogen

 Precautions
 minimise fines in DRI piles
 keep DRI dry, avoid contact with excessive moisture, especially sea water
 store material to be batch charged on firm, well-drained surface and cover DRI piles
 store material to be continuously charged in silos
 avoid moving DRI before usage
 monitor temperature and atmosphere in silos 
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Ocean transportation of OBM’s: IMSBC Code*

 Direct Reduced Iron (A) - briquettes, hot-moulded = HBI
 MHB, Group B (self-heating, evolution of  H2 when in contact with water)
 Surface ventilation, natural or mechanical, as necessary during voyage

 Direct Reduced Iron (B) - lumps, pellets, cold-moulded 
briquettes = DRI
 MHB, Group B (self-heating, evolution of  H2 when in contact with water)
 Shipped under inert atmosphere

 Pig Iron
 Group C - neither liable to liquefy nor possess chemical hazards

 Iron Smelting By-products (includes granulated iron)
 Group C - neither liable to liquefy nor possess chemical hazards
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*International Maritime Solid Bulk Cargoes Code



Contact Information

Secretary General:
Chris Barrington

cbarrington@metallics.org.uk

Administration Manager:
Abi Hart

ahart@metallics.org.uk

Website:
www.metallics.org.uk
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