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Overview

• Steel industry is either BF-BOF route or DRI/Scrap – EAF route
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Canadian Overview

• Integrated:
• Blast Furnace Iron: 9 Mt
• Coke consumption: ~4 Mt
• CO2 emission: ~14 Mt 

• EAF:
• EAF Iron:  6 Mt
• CO2: ~ 1 Mt

Page 3



© ArcelorMittal 2020 - All rights reserved for all countries 
Cannot be disclosed, used, or reproduced without prior written specific authorization by ArcelorMittal 
CONFIDENTIAL - Privileged Information - ArcelorMittal proprietary information

What can we do to replace fossil fuel carbon?
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Blast Furnace – A counter current reactor
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Biomass carbon compared to fossil fuel carbon
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Biomass conversion technology
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Biocarbon usage in steel sector

Page 8

Application Material Requirements Typical Biocarbon

Cokemaking Coal Ability to swell and 
condense into coke when 
heated to 1000°C

Use LV, MV and HV 
coals
Blend 3-5 coals to a 
blend VM of 25%-30%

• Inert during cokemaking so lack of bonding
• High in oxygen – not good for bonding and swelling
• Residuals K, Na, Ca cause poor hot strength in carbon
• Biocarbon <5% still is not acceptable in resulting coke
• Not so much a cokemaking issue, but a resulting coke 

issue

BF Coke 50% of BF volume
Solid material inside BF
Cold and hot strength
Supports counter current 
reactor
Chemical and physical 
targets

Used at 300-350 
kg/thm

• Residuals K, Na, Ca cause poor hot strength in carbon
• K, Na hard to remove from BF so limited loading
• Cold and hot strength compromised

PCI Coal HHV – 30 MJ/kg
Low residuals P, Na, K, 
Cl
Typically HV coal and LV 
coal

Used at 150-200 
kg/thm

• 80% min carbon, Ash<5%, VM 15%-20%
• High in oxygen
• Can be too soft for grinding
• Residual loading – Na, K, P will limit usage

Nut coke Typically 25 x 6 mm
Added to iron ore burden 
as sacrificial coke to 
protect large coke
Comes from coke 
screening

Used at 25-50 kg/thm • Can briquette into right size and shape
• High reactivity can be a plus
• Residual loading might be an issue but usage is low 

EAF Nut coke
Breeze
Anthracite

Used to allow the slag to 
foam to create a heat 
blanket

3.5 kg/t • Residuals might be an issue
• Inability to wet and foam
• Environmental issues with dust generation
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PCI 
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PCI Replacement and burnout 
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AM Dofasco Trials for PCI injection
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• A blast furnace needs carbon to reduce 
iron oxide;

2 Fe2O3 + 3 C → 4 Fe + 3 CO2

• Coke requires physical properties
• PCI (pulverized coal injection) mostly 

chemical carbon

• Initial goal to replace ~10% PCI coal 
(40,000 tpy) with biochar carbon 
(~120,000 tpy CO2 reduction)

• Use existing drying and grinding 
facilities

Therefore, easier to replace 
PCI with bio-based carbon
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AM Dofasco Trials for PCI injection

Bio Supply
• Domtar (also interested in conversion) 
• Walker Industries (also logistics)
• FPInnovations 
• Canadian Forest Service
• Lac des Mille Lacs First Nations

Conversion
• Airex, BC Biocarbon, Char 

Technologies, Elkem
• National Carbon Technology
• CanmetENERGY BioFuels
• ArcelorMittal Gent

Users
• ArcelorMittal Dofasco
• Other ArcelorMittal sites globally
• Canadian Steel Producers Association 

(CSPA)
• ArcelorMittal Gent

Consultants Government & Agencies Others
• Ecostrat
• Cobden Strategies

Evaluation
• CanmetENERGY Met Labs

• Ontario Ministry of Natural Resources and Forestry
• Ontario Ministry Food and Rural Affairs
• Ontario MEDJCT – Investment Office
• Ontario Centers of Excellence (OCE)
• Centre for Research & Innovation in the Bioeconomy 

• Canadian Carbonization Research 
Association (CCRA) 

• Canadian Biocarbon for Steel 
Working Group

• Universities
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PCI Coal
Options for Trial 
Biochar Injection

Storage of trial 
materials Single TuyereOne, or multiple BF’s

Torrefaction

Potential Bio Carbon
- Forestry waste
- C&D wood waste
- Agricultural

Drying

Handling

Cooling

Valorize 
Biogas!?

Process

Source, Transportation, Torrefaction
Supply Chain to be “Built”

Have built and developed network for biocarbon within Canada 
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VIU
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Biocarbon Injection
• Affect raw materials input (coke,
• O2, etc.
• Affect operating cost
• Decrease GHG emission
• Saving in emission cost

Overall economic impact VIU
• Sensitive to carbon tax
• Depends on chemical 

composition of biocarbon
• Affect by pyrolysis technology 

and conditions

Carbon Tax: 50/tCO2
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Biocarbon Usage in the Steel
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• Substitution of fossil fuel by renewable biocarbon
• Incorporate biocarbon in existing facilities to avoid capital investment
• Goal if 25% GHG reduction
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Biocarbon Usage in the Steel Potential
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• Substitution of fossil fuel by renewable biocarbon
• Incorporate biocarbon in existing facilities to avoid capital investment
• Goal of 25% GHG reduction

Goal Mitigation 
Impact

Anticipate
d
Technical 
Challenge

Development Priority

100% replacement of 
pulverized  coal injection in
blast furnace ironmaking

High Low 1

100% replacement of fossil 
carbon input in EAF 
steelmaking

Low Medium 2

100% replacement of small 
coke by bio-pellet

Low High 3

10% substitution of coal in 
cokemaking   

Low High 4


