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Examples - Hydrogen in Linde Q2/Q3 2020

• Fuel 14 hydrogen-powered passenger trains

• The hydrogen station will have a capacity of around 

1,600kg of hydrogen per day 

• On-site hydrogen generation using electrolysis

• Ready for operation 2022
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Introduction to Linde

11/5/2020 Footer

→ The leading industrial gases and 

engineering company

→ Formed in 2018 with the merger of 

Linde AG and Praxair, Inc – two world-

class companies  with nearly 140 

years of shared history and successful 

achievements 

→ Proven critical project execution 

knowledge in diverse geographies

→ Best-in-Class Safety Performance

One
Linde

Uniting with a shared Vision, 

Mission and Strategic Direction, 

and demonstrating our Values 

and Behaviors in everything we 

do

2 million+
customers
Establishing a more diverse and 

balanced portfolio

100+
countries
Enabling strong, complementary positions in 

all key geographies and end markets

$8 million
charitable giving in 2019
Supporting our communities through 

contributions and employee volunteerism

~80,000
employees
Achieving our full potential, individually 

and collectively

6,500+
active patent assets 

worldwide
Leading with innovative products, solutions 

and technologies
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Technology and innovation in our business model:

our role across the value chain.
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Producing gases Supplying gases Applying gases

Driving efficiency and reliability 

of plant operations

Supporting safe, reliable and economic 

distribution of products and services

Including H2

• On-site

• Cylinders/bundles/tube trailers

• Liquid

Creating value from gas applications 

for customer processes

We deliver gases in many ways

to meet our customers needs.

Including H2

• Combustion (H2-O2)

• Reduction

• Equipment
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Linde’s competence profile in Hydrogen. 

Strong technology and operational competence along full value chain.
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Hydrogen in Scandinavia (Examples)

Marine Sector

Heavy Transport – Hydrogen fuel-cell trucks

Process Industry

• Together with Ovako, leading manufacturer of engineering steel, Linde has conducted a full-scale test to heat steel with hydrogen 

before rolling. The test was performed with good results in one of Ovako's pit ovens at the Hofors rolling mill in Sweden. 

• Heating with hydrogen did not affect the quality of the steel, which means good conditions for introducing heating of full-scale

rolling mill furnaces. This would drastically reduce the carbon footprint of the steel industry.
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Industrial Gas Use in the Steel Making Process 

H2 possibilities in red
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Casting
DesulphurizationBlast furnace

Converter (AOD,BOF)

Ladle station

EAF

Reheating

Rolling

Coking plant

Lime + sinter plants

DRI

Ladle preheating

Scrap

Heat treatment

Cutting scrap to smaller 

pieces (O2, C2H2)

Oxygen enrichment

Reduction of NOx emissions  (O2)

Dry Quenching of coke (N2)

Waste water treatment (O2)

Synthesis of by-products

Oxygen enrichment 

and reduction gas supply

Cooling water treatment (CO2)

Slag splashing (N2)

Decarburizing (O2, N2, Ar)

Injection of carbide or 

Magnesia (Ar,N2)

Oxygen enrichment for blast air

Oxygen applications for stoves

Inerting of coal grinding and transport(N2)

Bottom stirring (Ar,N2)

Addition of energy (O2)

Bottom stirring (Ar,N2)

Protective atmospheres (N2, Ar)

Cutting (O2, C2H2)

Protection atmosphere, modifying 

material properties (Ar,N2,H2)

REBOX DFI for annealing and 

galvanizing (02)

Flameless oxyfuel (O2)

REBOX application (O2)
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Trials made in Linde pilot hall October 2019 heating with H2/O2.

Good results resulted in full scale demo March 2020

Scope:

Steel samples from 4 different customers were heated with H2-O2 and LPG-O2 (as reference) in 

furnace #2 at the Älvsjö Lab. 

”Probably the First Fossil free 

Heating In the world”

99% H2O in furnace atmosphere

No quality issues for any steel grades
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Ovako Hofors production route

Already in use:

• CO2 free electricity

• Scrap based

• Hot charging of billets

• Oxyfuel in high temperature furnaces

• Electric heating in T<1000 oC

Next potential step:

• Avoiding CO2 from heating by using

H2-O2 combustion

(avoids 50% of todays CO2 emission)
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H2 supplied from e-lyser operating with CO2 free electricity by Swap bodies, 

pressure regulator and tie in to LPG flow train

Ola Ritzén 11/5/2020

147 *50 l cylinders, 200 bar(g) Pressure reducer to 2 bar(g) and slam shut Tie-in to existing LPG flow train
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Oxy-H2 firing

Ola Ritzén 11/5/2020

In Lab, flame less modeIn pit before charging
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Charging (6*4,2 ton ingots/cell) ball bearing steel 100Cr6 (Ovako 803J)

Ola Ritzén
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Discharging and rolling first fossile free heated ingot in the world

Footer11/5/2020
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Taking test samples and cooling bed

All quality tests ok and normal, possible to use H2 in reheating!

Footer11/5/2020



Thank you for your attention.

Making our world more productive

Linde Gas AB

Per Sellerholm

Tel +46 70 666 65 05

per.Sellerholm@linde.com

www.linde-gas.se


