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The Role of Steel in the Global Economy

Steel is an essential material in countless industries, from automotive to construction. However, its
production carries a heavy environmental footprint and high energy demands.

Over the years, the steel industry has adopted various technologies and fuels to replace traditional coke.
These advancements aim to enhance production efficiency while simultaneously reducing the
environmental footprint. By utilising alternative energy sources such as oil, coal dust, and plastic waste, the
industry has been able to lower CO, emissions and improve the cost-effectiveness of steel production.
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As demand for more sustainable and environmentally responsible
production methods rises, the need for innovative solutions becomes
increasingly critical.
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We provide cutting-edge technologies for incorporating plastic waste and
otherby-products as alternative fuels in the blast furnace process.
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These solutions offer a transformative approach to reducing CO:2
emissions, optimising production efficiency, and lowering operational wwwi eurofer.org

costs, positioning you at the forefront of sustainable steelmaking.
Historical development of the steel industry: Optimization of reducing
agents and the gradual replacement of coke with alternative fuels to
minimize coke a in production processes.

Injection Fuel Coal JSAW Plastics Heavy Oil Natural G.
(dry basis, wt%)

Carbon 72,00 72,66 87,87 75,00

Hydrogen 10,79 25,00

Nitrogen 0,49 0,00

Oxygen 0,00

Sulfur 0,00

Ash 0,00

Total 100,00

Moisture of fuel 0,00
at injection

Kilo Joule per kg (kJ/kg) - 30000,00 | 24058,67 | 28000,00 | 28000,00 | 30000,00 | 40917,12 - 38680,26

The Need for Sustainable Transformation

Tighter CO, regulations and rising demand for greener products necessitate a rapid shift to more sustainable
manufacturing methods. The steel industry must adapt by optimising processes that are both economically
and ecologicallyviable.




UP TO 6 MILLION TONNES OF PLASTIC WASTE IN INDIA

of plastic waste are produced globally
each year

is mechanically recycled
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’ Image: “Using the steel life cycle for waste plastic recycling (reuse)*
lllustration showing how plastic recycling fits into the steel production life cycle.

READY TO FUEL THE FUTURE OF STEELMAKING

INJECTION

into the tuyeres of the blast furnace
using advanced E.S.C.H. Technology

cll ¥ R
Calorific value to ensure stable
BF operationm 30-35 MJ/kg

Grain 'slzegfmbutlon
versize 8-10mm: < 1-2%

£ Fmeleu?;] m: < 3-5%

- Mixtures of different kinds are possible
Chemical composhtlo!} Cl*ujh <1%
Moisture content: < 1 5"/“

Pellets

Solidified and formed material, 4-8 mmin Loose and irregular particles, 2-6 mm in
size, with a maximum single oversize size, with a maximum single oversize shredder residue treatment process, with
particle < 10 mm particle <8 mm
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IndUStry Beneﬁts Cost Savings

Sustainability Meets Proﬁtab"'ty . e | gy 8 Use of local plastic waste significantly

reduces energy costs by cutting

A New ApprOaCh to StEEImaking . _ i Sgdre _--_. dependence on expensive fossil fuels.
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qom waste o Va@aluable Fuel

Injection Technology In pETAIL

B Advanced Feedstock Recycling in the Blast Furnace ] o .
Media Flexibility Adaptability
Plastic waste is processed and fed into the furnace through specialised systems.
Once inside, it gasifies at high temperatures, forming a syngas of CO and H, that Multi-lance configurations enable parallel Modular system design allows for gradual
reducesiron ore. or selective injection of different reducing integration of additional injection media
o agents (e.g. heavy fuel oil, coke oven gas, and adjustment to changing process
: natural gas, plastic granulate). requirements.
» Transformation of waste plastics to CO and FeO, ﬂ r ﬁ
H2 in the high temperature zone: Iron oxide Coke c c ang R . L
2C + 2H + 02 = 2CO + H2 . Process gas system Operational Reliability through Compatibility with CO.- Reduction
» Smelting reduction process of iron oxides: CO CO -
Fe203 + 2CO + H2 = 2Fe + 2CO2 + H20 H, H,0 Redundancy Strategies
N
" :: ’ Redundant lances ensure uninterrupted Enables the use of alternative or secondary
o o l injection during maintenance or failure of carbon carriers within existing blast furnace
3" gﬁ 2-step individual lances. infrastructure.
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Image: “Blast Furnace Process Technology”
Diagram of the blast furnace process incorporating alternative fuels, e.g. “Waste” Plastics.
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B Up to 100 kg piastic waste per tonne of hot metal
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Image: “System Schematic of Plastic Injection into the Blast Furnace -

Visual representation of how plastics are integrated into the furnace system.




Project Engineering

From feasibility studies to full-scale operations, our engineering
expertise ensures seamless integration and reliable performance.

Each solution is custom-engineered to match client-specific furnace
and waste conditions.

At E.S.C.H., we're more than just a provider - we're Every solution we offer is custom-built with your e/

your partner in innovation. From feasibility studies specific goals in mind, ensuring optimal efficiency and ' ‘

to full-scale operation, we offer tailored solutions long-term sustainability. With us, you get everything — i g

designed to meet the unique needs of your furnace you need under one roof: design, engineering, & s5
and waste conditions. Our engineering expertise implementation, and ongoing support, all backed by i ==

ensures that your system integrates seamlessly, our commitment to excellence. e e . —
delivering reliable performance from day one.
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REALIZED PROJECTS
& EXAMPLES OF CORE COMPONENTS

Voestalpine has successfully implemented the use of
processed plastic waste in blast furnace operations
for years, achieving remarkable results. With a
capacity of up to 220.000 tonnes of plastic waste per
year, this innovative approach has enabled the
significant reduction of heavy fuel oil consumption,
optimizing both environmental performance and
process efficiency.

Compressed air station with dryers

Since the successful completion of initial trials in
2006, where 30.000 tonnes of plastic-based
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were utilized, the technology has proven
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POSCO, Pohang, Korea, BF 5, erected 1996

Proven Success in Plastic Waste Utilisation for Blast Furnace Operations

implementation.

In conventional blast furnace operations, the
production of one tonne of hot metal typically
requires 370 kg of coke and 90 kg of heavy fuel oil.
Through the application of E.S.C.H. Technology, up to
70 kg of plastic waste has consistently replaced
heavy oil, contributing to both cost savings and a
reductionin carbon emissions.

To date, voestalpine has successfully replaced
150.000 tonnes of heavy oil annually with 220.000
tonnes of plastic waste, demonstrating the
technology’s scalability and effectiveness. This long
track record of successful implementation
underscores our commitment to advancing
sustainable practicesin the steel industry.

voestalpine

ONE STEP AHEAD.
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EKO Stahl GmbH, Germany, Eisenhiittenstadt, BF 3, operation cycle 1996-2001

EKO Stahl GmbH, Germany, Eisenhiittenstadt, BF 1, operation cycle 2001-2007
Stahlwerke Bremen GmbH, Germany, BF 3, operation cycle 2003-2006
Voestalpine Stahl Linz GmbH, Austria, BF A, in operation since March 2006

DK Recycling und Roheisen GmbH, Germany, Duisburg, Test injection plant at BF, trials in 2006
Salzgitter Flachstahl GmbH, Germany, Salzgitter, BF C, in operation since 2008




German-Indian

Collaboration

for advanced industrial solutions between

SPET DESIGN AND ENGINEERING SERVICES (P) LTD.

" & E.NS.C.H.

Engineering Service Center und Handel

Germany

Integrated Engineering and Delivery Solutions — Tailored for Industrial Projects in India

With extensive experience in delivering high-
performance industrial systems, E.S.C.H. and
SPET provide Indian clients with an exceptional
blend of German engineering reliability and
cost-efficient, locally executed solutions.

This partnership is more than a service
agreement - it is a deeply integrated
collaboration, where E.S.C.H. assumes full

system responsibility, while SPET contributes
engineering capacity, project execution, and
local sourcing expertise directly from India.

The result is a cohesive, technically robust
solution, designed to meet the specific
requirements of Indian industry - without
compromising on quality or efficiency.

. 2 i .

-
EXPERTISE

ey

t-f.,t

o o

What This Means for You

Single-Source Accountability

E.S.C.H. offers a complete package - from basic
and detailed engineering, equipment
specification and delivery, to on-site
commissioning and after-sales support. With
SPET fully embedded in the process, clients
benefit from a streamlined approach with no
gaps between design, procurement, and
execution.

Local Presence, Immediate Support

SPET's presence in India enables direct project
supervision, hands-on engineering input, and
immediate technical response during all phases
- including erection, commissioning, training,
and aftercare. This significantly reduces
reliance on overseas personnel and minimises
delays.

High-Quality Equipment, Sourced
Locally

We collaborate with trusted Indian
manufacturers, carefully selected and audited
to meet international engineering and quality
standards. Mechanical, electrical,
instrumentation, and automation components
- including software - are all sourced and
configured under the technical lead of E.S.C.H.

Faster Spare Parts and Service
Availability

With key components manufactured and
available locally, clients gain speed and
flexibility in spare part logistics and service -
especially in critical or time-sensitive
situations.

Your Project, Our Responsibility

e Performance Guarantee by E.S.C.H.

« Project Management by SPET

» After-Sales & Lifecycle Support - Local &
Reliable

Bringing Unique Technologies to India

Through this collaboration, Indian clients gain
access to proven, globally unique technologies
and specialised engineering solutions
developed in Germany - implemented locally
through SPET’s infrastructure and
expertise.This ensures that advanced systems,
such as Pulverised Coal Injection (PCl) and
other high-end industrial process solutions,
can be deployed efficiently in Indian plants -
with full consideration of site conditions,
compliance standards, and operating
requirements.




E.S.C.H.

Engineering Service Center und Handel GmbH

Industrial Innovation with Environmental Impact

Responsibility

Our work is more than technical progress; it's a commitment to shaping a sustainable future.
Through intelligent use of waste, we help industry reduce environmental impact while
unlocking economic potential.

Social Impact and Opportunities

The circular economy promotes job creation, regional value chains, and innovation in waste
management and energy sectors.

We provide cutting-edge, globally leading technologies for converting plastic
waste into high-value fuels for steelmaking.

Our solutions support clients in making sustainability an economic advantage.

Your Benefits:

- Energy cost savings

- Substantial CO2 reductions

- Enhanced efficiency

- Support of circular economy principles

Let's build the green steel industry of tomorrow — together with E.S.C.H. GmbH.

Contact:

E.S.C.H. GmbH
www.esch-online.de
info@esch-online.de

E.S.C.H. Engineering Service Center und Handel GmbH
Maxhittenstra3e 19

07333 Unterwellenborn

Germany

Tel.: +49 3671 6740-10

Fax: +49 3671 6740-80




