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Decarbonization of Iron Production
Tim Kleier and Jörg Brinkmann 

Abstract

Full range of decarbonization technologies for 
brown eld and Green eld projects
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Brown eld project: “Blue” blast furnace and BOF 
converter

Brown eld project: Direct reduction with OBF and 
BOF converter
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Green eld project: Direct reduction  Electric Arc 
Furnace

Best decarbonization roadmap for any given case

Contact: tim.kleier@sms-group.com; joerg.brinckmann@paulwurth.com
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INTRODUCTION

IMMEDIATE CHALLENGES

Near Term Emissions Reduction for Blast Furnace 
O eration  The Transitional Ste s towards Carbon 
Neutrality
Colin Morrison, Blast Furnace Product Sales & Marketing; Martin Smith, Blast Furnace Business 
Development

 ‘Green’ hydrogen 
unlikely to be competitive before 2035

CO2 Emissions  Mitigating Measures
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Source: IEA, 2020

Fig. 1: Iron and steel sector direct CO2 emission reductions in the Sustainable Development Scenario by mitigation strategy

The Immediate Conclusion

Reducing Blast Furnace Carbon Emissions
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Current Technological Options  Bene ts & 
Challenges
Expert System

Fig. 2: Relative CAPEX versus CO2 reduction potential  Source: Primetals Technologies
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Alternative Mitigation Processes and Technologies

Se uenced Impulse Process  Tuyere Oxygen 

Pulsing

Technology Principle

Operational Results
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Fig. 3: Typical Sequence Impulse Process Payback [Fuel Replacement & CO2 bene t

Source: Primetals Technologies

Return on Investment

Copper Staves with Hexagonal Wear-resistant 
Inserts
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Fig. 4: Operational Data: Hexagonal Inserts Performance against a conventional, comparison stave
Source: Primetals Technologies

* Depending on coke quality, productivity, etc.

Top-Fired, Hot Blast Stove Technology & Waste 
Heat Recovery/Oxygen Enrichment
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HBI charging

COG Injection

H2 Injection

Summary

colin.morrison@primetals.com / Martin.P.Smith@primetals.com
Primetals Technologies Ltd. Ashmore House,7 Fudan Way,Thornaby-On-Tees,TS17 6ER, UNITED KINGDOM
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De carbonation of Ironmaking  The Global 
En ironmental Goal 
Partha S. Ghose, Director 

INTRODUCTION

Abstract

THE WORLD OF BLAST FURNACE IRON MAKING
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Total Steel Production Process Routes (%) Total

The simulations were carried out under the conditions of 
constant bosh gas flow rate, adiabatic flame temperature 
and hot metal temperature. The simulation results 
showed that the temperature level in the stack part was 
decreased with increase in the hydrogen injection ratio. 
This resulted in the lowering of the top gas temperature 
and retarded the reduction of iron oxide especially one 
of magnetite. The injection of the hydrogen remarkably 
decreased the coke rate. The converted reducing agent 
rate, that is sum of coke rate and six times (molecular 
weight ratio of carbon to hydrogen gas) as hydrogen rate 
showed small change. Although this decrease in coke 
rate deteriorated the permeability of the burden materials 
in the furnace, pressure drop in the furnace was reduced. 
Since the molar flow rate of the reducing gas was kept 
constant, the decrease in the gas density due to the 
increase in the hydrogen content was mainly considered 
to lead the decrease in the pressure drop. The water gas 
shift reaction played an important role in the generation 
of the field of gas composition, thus this reaction has to 
be carefully discussed for further utilization of hydrogen 
in blast furnace.

DRI BASED STEEL PRODUCTION  THE EMERGING 
TECHNOLOGY

MIDREX:

HYL III (ENERGIRON):
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Fig. 1: Principle of reduction process using Reducing gas (Reformed NG)
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THE HYBRIT TECHNOLOGY

SALCOS®

CONCLUSION
REFERENCES
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Inno ati e Solutions for Re uirements of Modern Day 
Steel
Atul and S. Rajanish

STEEL MAKING: CHALLENGES TODAY

Abstract
HANDLING CHALLENGES

CONPRO



STEEL TECH



STEEL TECH

A hybrid of BOF and EAF technologies enables low-

emission, cost-reduced production
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SUMMARY

Contact : atul.v@sms-group.com; rajanish.s@sms-group.com
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Pa ing the ay for Our Future
Gianpietro Benedetti

1. DIRECT REDUCTION PLANTS TO REPLACE 
BLAST FURNACES

2. DIGITAL MELTER 

3. LONG PRODUCTS NEW-GENERATION MINI 
MILL, MIDA



STEEL TECH

4. FLAT PRODUCTS MADE WITH DUE (DANIELI 
UNIVERSAL ENDLESS)
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Carbon Lean Integrated Steelmaking  Reducing CO2 
Emissions of E isting BF BOF Plants by u  to 0
Nico Bleijendaal, Executive Vice President

New Technologies improve process route ef ciency 
and drastically cuts emissions



STEEL TECH



STEEL TECH

In uence of Return Sinter Size on Producti ity and 
Quality of Iron Ore Sinter
Dharmendra Kumar Rajak, Mrigandra Singhai, Rupram Sahu, Amit Keshavdas Bairagi,  
and Sujoy S Hazra

Abstract

Keywords: 

1. Introduction
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2. Sinter pot examination

2.1 Experimental

Table 1.

Table 2.

 Table 3

Table 3
Table 2

Fig.1:Schematic of pot sinter[10

Table 1: Chemical composition of sinter feed mix (wt.%)

Raw Materials Fe(T) SiO2 Al2O3 CaO MgO Moisture LOI
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Table 2: Blending ratio of sinter feed mix (%)

Raw material

Table 3: Pot sinter test conditions used for pot 
sinter experiments

Parameters Value

3. Results

3.1 Return sinter size distribution

3.2 In uence of 6 mmsize return sinter on ame 
front speed and bulk density

Fig.2: Size distribution of return sinter

Fig.3: Mean size and balling index distribution of 
granules
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Fig.4: Change in FFS and bulk density with the addition of 
6 mm size return sinter

Fig.5: Typical BTP temperature for each 6 mm size sinter 
addition

3.3 In uence of 6 mm size return sinter on Burn 
through point (BTP)

3.4 In uence of 6 mm size return sinter on sinter 
properties

4  Discussion

4.1 Effect of 6 mm size return sinter on mean size 
of granul
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 (a) (b)
Fig.6: Effect of 6 mm size return sinter on a) sinter yield and b) sinter productivity and sintering time

4.2  In uence of mean size of granule on bulk 
density and FFS

4.3  Effect on sinter yield and productivity

Fig.7: Effect of mean size of granule on FFS
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Fig.8: Effect of bulk density on sinter yield and FFS

Fig.9: Operational performances with the presence of 6 
mm size return sinter

5. Evaluation at commercial plant

5.1 Analysis atindustrial scale data

6. Conclusion

Acknowledgement
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Effect on Coke Quality of Pet Coke in Coal Blend 
through Pilot O en Carbonization
Anup Kumar*, R.Srivastava, Dr.B.K.Sahoo, Dr. P.K.Jha, P.K.Pankaj, S.K.Kushwaha and  
K K Manjhi

1. INTRODUCTION

Abstract

Keywords: 

EXPERIMENTAL 

Blend composition & Carbonization Conditions
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Test blend-1:

Test blend-2: 

Test blend-3:

Test blend-4:

Table-1: Blend composition for pilot oven 
carbonization tests for evaluation of usage of 
raw petroleum coke in coal blend for top & stamp 
charging.

Blend Base 
Blend

Test 
Blend-1

Test 
Blend-2

Test 
Blend-3

Test 
Blend-4

Testing of Individual Coals

Pilot Oven Carbonization Tests

Testing of Coke Samples

RESULTS & DISCUSSION

Characteristics of coal blends 
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Characteristics of Coke

Top Charging

Table-2: Properties of blends for evaluation of usage of raw petroleum coke in coal blend

Sample Details: Base Blend Test Blend-1 Test Blend-2 Test Blend-3 Test Blend-4 

Stamp Charging

Table-3: Coke properties of usage of raw petroleum coke in coal blend for Top Charging

Coke Details Base Coke Test Coke-1 Test Coke-2 Test Coke-3 Test Coke-4
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CONCLUSIONS

Top Charging

Stamp Charging

Table-4: Coke properties of usage of raw petroleum coke in coal blend for Stamp Charging

Coke Details Base Coke Test Coke-1 Test Coke-2 Test Coke-3 Test Coke-4

REFERENCES

* anupkumar@sail.in
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INTRODUCTION

In estigation into As ects of Cooling ater Quality 
Management in a Reheating Furnace of a Steel Plant 
S.Mitra Mazumder*, Praveen Kumar, S.N.Singh and P Banerjee

Abstract

Aspects of furnace cooling
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Fig. 1: Reheating furnace zone

Fig.2: Basic con guration of furnace cooling system
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Parameters of relevance1, 2, 3,4,5,6

Fig. 3 : Deposits in replaced pipes

Fig.4: Schematic of furnace cooling water recirculation system
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Relevant aspects of monitoring 

Langelier Saturation Index (LSI)7

Ryznar Stability Index (RSI)8

Table 1: Langelier Saturation index and implications

Langelier 
Saturation 

Index

Description Generic 
water quality 
management 

approach
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Table 2 : Ryznar Stability index and implications

Ryznar 
Stability 

Index

Description Generic water 
quality management 

approach

Table 3: Generally Acceptable range of some relevant 
water quality parameters used in circulation loop

Parameter Generally Acceptable Range

Experimental

Fig.5 : pH of water at different sampling points on random days
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Results and Discussions

Fig.6 : Conductivity of water at different sampling points on random days
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Fig.7 : TDS of water at different sampling points on random days

Fig.8 : Total Hardness of water at different sampling points on random days
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Fig.9 : Total alkalinity of water at different sampling points on random days

Fig.10 : TSS in water at different sampling points on random days
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Fig.11 : LSI of water at different sampling points on random days

Fig.12 : RSI of water at different sampling points on random days
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A presumptive quantitative estimation

Assumptions 

Calculations 

= 0.5 g / m3

= 250 kg

= 50 kg

A presumptive quantitative estimation

Assumptions 

Calculations 

= 0.3 g / m3

= 0.018 mole O/ m3

= 0.0012 mole Fe/ m3

= 33.8 Kg/Month

Recommendations
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CONCLUSIONS

REFERENCES

*Corresponding author email: smm@sail.in
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Energy, En ironment  Ecology

COP26: Together for Our Planet

What Was Agreed?

Recognizing the emergency

Accelerating action

Moving away from fossil fuels

Delivering on climate nance
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Stepping up support for adaptation

Completing the Paris rulebook

Focusing on loss & damage

New deals and announcements

Forests

Methane

Cars

Coal

Private finance

Analysis of COP26 Meet and Outcome
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Five things one need to know about the Glasgow 
Climate Pact
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1.  Progress on cutting emissions, but nowhere 
near enough

Nigeria’s population is expected to overtake China’s 
this century.

2.  The door is ajar for further cuts in the near future

3.  Rich countries continued to ignore their 
historical responsibility
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4. Loopholes in carbon market rules could 
undermine progress

5. Thank climate activists for the progress  their 
next moves will be decisive

1.50 to stay alive
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Reason for hope

The technology to address the climate crisis is 
already here
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Global ambition in this decisive decade

Finding a ‘landing zone’ for a Glasgow deal
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Reaching consensus

Source: This story is part of The Conversation’s coverage 
on COP26, the Glasgow climate conference, by experts 
from around the world..

Wesley Morgan, Research Fellow, Griffith Asia Institute 
and Climate Council researcher, Griffith University

This article is republished from The Conversation under a 
Creative Commons license.

The Hydrogen Debate
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Market
Steel Market Scenario

BUDGET 2022
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Key Highlights: Budget 2022

Steel Industry’s Expectation from Government & its 
Outlook
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Steel industry can steer India towards $5 trillion 
economy by 2025: EY-CII report



STEEL TECH

Domestic steel demand & production unlikely to be 
impacted in FY22
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Steel sector looks to Increase Production, Enhance 
Raw Material Security in 2022
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Men that Matter
Our Tribute to Dr.Subir Bhattacharyya

Dr. Subir Kumar Bhattacharyya (25.12.1945-
31.01.2022)
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Our Tribute to Malay Mukherjee

Malay Mukherjee (29.01.1948 - 29.01.2022)
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Indian Institute of Metals (IIM) Celebrates its 75 
Glorious Years of Service to the Nation

Mr.T V Narendran, President, The 
Indian Institute of Metals and CEO & MD, Tata 
Steel,

Special Features
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About IIM and IIM ATM 2021
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Indo German Business Forum  Strengthening Bi-
lateral Relations in theEngineering Secto

“Indo-German Business Forum: Strengthening 
Bi-lateral relation in the Engineering Sector”
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Technology, Product De elo ment and 
A lication 

Blast Furnace Decarbonization Technology for 

MMK

Source: Steel Times International

Snam and Tenova initiate a collaboration to 

Decarbonize The Metals Industry
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Danieli Decarbonization Technologies for BF and 

Steelmaking Processes



STEEL TECH

Green Steel offering from Voestalpine

Source: STI

Taller than the QutubMinar; World’s Tallest Railway 

Bridge Coming up in Manipur
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Indian Steel Plants

News Watch

SAIL selects HPE GreenLake to Modernize Critical 
SAP Environment and Data Management

TATA STEEL

Intimation regarding the fold back of Tata Steel BSL 
Limited into Tata Steel Limited
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Tata Steel focuses on Increasing Iron Ore Production 
to 45 Mtpa in 5 years

Source: PTI

Tata Steel Long Products declared the Winning 
Bidder for NeelachalIspat Nigam Limited (NINL) 

Steel industry can lead the way in Private Investment 
Revival in India, says Tata Steel MD
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`

Neelachal Buyout

�

Volatile Prices

Tata Steel initiates a ‘ rst-of-its-kind in the world 
trial for Continuous Injection of Coal Bed Methane 
(CBM) in Blast Furnace to Reduce Emissions
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Tata Steel deploys its rst Bio-Fuel Powered Ship 
for Imported Raw Material Transportation

Tata Steel’s Noamundi Iron Mine accorded the Five 
Star Rating for 3 Consecutive Years

Tata Steel features amongst the top 10 Companies 
in the steel industry in the Dow Jones Sustainability 
Indices (DJSI) Corporate Sustainability Assessment 
2021
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Tata Metaliks Limited reports Financial Results for 
the quarter ended December 31, 2021

OTHER STEEL PLANTS

AM/NS to Invest over Rs 1 trn in a 24 Mt Steel Plant 
in Odisha
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JSW Steel to invest Rs 15,000 crore to expand 
Vijayanagar facility to 18 Mtpa by FY 24

Primetals Technologies starts up Two Continuous 
Slab Casters at JSW Steel DolviPlant
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Jindal Stainless launches rst branded Chequered 
Stainless Steel sheet ‘In nity’

POSCO, Adani Group Sign Pact to Set up Steel 
Plant in Gujarat

Danieli Bar-in-Coil Line for Arjas Steel, India

�
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Indian Steel Plants S read ings

Vedanta explores investment opportunities in Saudi 
Arabia

GFG issues Operating Update as Work Continues 
to Stabilise and Move the Business Forward
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Regional updates:

United Kingdom

Europe

�
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Australia

Governance

Outlook
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International Steel

Yukun I&S Chooses Danieli QSP- DUE Technology 
for HRC Quality and Production Flexibility

Excellent Performances at Egyptian Steel By Danieli 
MidaQlp Endless Casting Rolling Minimills
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Severstal and Fives launched an Innovative 
Reheating Furnace at Cherepovets Steel Mill in 
Russia

� �

Bronx Finishing Equipment World Take-over

Global Steel Alliance formed to Cut Emissions
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Source: Financial Post

Algoma Steel selects Danieli Digimelter for Full 
Transition from Integrated to Electrical Steelmaking

HoaPhat Celebrated 3 Mt HRC produced at Dung 
Quat Steel Complex

HoaPhat Orders Two More Blast Furnaces from 
Danieli Corus
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Start-up of Two Continuous Slab Casters 
Modernized by Primetals Technologies at Angang 
Iron & Steel

WuzhouYongda issues FAC for EAF Quantum 
Electric Arc Furnace and Ladle Furnace supplied 
by Primetals Technologies

Danieli Signs the Science Based Target Initiative 
(SBTI)
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Industry 4.0 Intelligent Guides-

Main features

Two Danieli 1200-mm-Dia Bloom Caster Projects 
under Execution in China
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Primetals Technologies receives Final Acceptance 
for replaced Laminar Cooling at Baosteel in China

Fujian Dingsheng starts up First Eco-Friendly 
Minimill for Flat Products combining EAF Quantum 
and Arvedi ESP by Primetals Technologies

Primetals Technologies to supply Gas Cleaning 
Plant for Blast Furnace to ArcelorMittal Poland

Tulachermet Contracts Danieli Corus for BF 
Upgrade
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Primetals Technologies and SICON sign cooperation 
agreement for Digitalization Of Scrap Yards
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Statistics Re elation

GLOBAL IRON & STEEL SCENARIO

Table 1: Global DRI Production

Rank Country Jan-Oct 
2021* (Mt)

Jan-Oct 
2020* (Mt)

% 
change

Top 5 75.29 67.70 11.2

World 86.93 77.13 12.7

Source: JPC bulletin

Global Crude Steel Production
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Source: MEPS Steel Price Outlook

Global crude steel production in 2021

Table 2: Country-wise crude steel production for 
top 15 in terms of size (Mt)

Rank Country 2021 2020 % 
2021/2020

World 1950.5 1880.4 3.7

Table 3: Top 10 steel-producing countries(Mt) in 
2021

Country Dec 
2021

% 
change 

Dec 
21/20

Jan-
Dec 
2021

% 
change 
Jan-Dec 

21/20

Source: worldsteel

STAINLESS STEEL SCENARIO
Import Surge may affect India’s Global Ranking in 
Stainless Steel 
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Table 4: Stainless steel melt shop steel 
production [000 metric tons  

Region Quarter 9 months  /- % 
y-o-y1/2021 2/2021 3/2021 2020 2021

Total 14,512 14,514 13,954 36,754 42,980 16.9%

INDIAN STEEL SCENARIO

Table 5: Performance of Indian steel industry: April- 
December’21 (Mt)

Item April-
December 

2021

% Change 
April-

December 
‘21/20

Source: JPC
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Forthcoming E ents

59th National Metallurgists’ Day (NMD; February 2022)
Venue: New Delhi

6th Steel Plate Conference Europe  March 10-11, 2022
DuɟsselGorf, *erPany

AISTech 2022, 16- 19 May 2022 

Future Steel ForuP, *ranGior +otel, Prague, �-9 -une 2022�

Steel in Cars anG TrucNs, 19- 2� -une 2022

STEE/ TEC+’s Annual Conference on Ferro Alloys; April 11, 2022 (MonGay)

METEC InGia E[hibition 	 Conference, 2�-25 NoYePber 2022
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