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OUTLİNE

• HYDROGEN IS A NICE BUT DIFFICULT AGENT
• BRIDGING TECHNOLOGIES: the lignite question, decarbonization
• BRIDGING NETWORKS: supporting natural gas with H2, or vice versa
• HOW TO PROGRESS?
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Hydrogen is a nice but difficult agent

NICE because H2 offers
• Decarbonization potential as it emits only water when converted to energy
• Decentralized energy strategy possibilities for multiple uses (islands)
• Circular economy potential

DIFFICULT because H2 needs
• To be generated using various resources and technologies without 

greenhouse gas emissions
• To be handled with care because of the explosion and fire risks due to its 

physical and chemical properties
• To be transported and stored under extreme conditions of pressure and 

temperature 
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Lignite question & Decarbonization



Lignite question



How to decarbonize in SE Europe



Decarbonizing by technology



Hydrogen comes in 



How to harmonize the lignite question with 
decarbonization

• Decarbonization does not only concern the power sector 
• Renewables can handle the power sector problem
• The problem is what to do with hard to decarbonize sectors: the process 

industry, civil aviation, SAF, e-fuels, fertilizer’s...
• They all need synthetic gas (H2+CO), H2 and CO2
• Lignite gasification could be the bridging technology 
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Gasification of Turkish lignites (but also SE Europe lignites)  to 
synthetic gas and to hydrogen with water gas shift and carbon capture

Shall we forget them
or

valorize them

The only option to valorize the Turkish (and SE EU) lignites in 
a «bankable» way is to gasify them with carbon capture  

in order to move from a badly burning fuel to new products 
with higher values for various markets/uses
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We know how to do that: circulating 
fluidized bed gasification with carbon 
capture technology (OPTIMASH project)

OPTIMASH

Optimizing gasification of high-ash content coals 
for electricity generation

Funded under: EU FP7-ENERGY 

Coordinated by I. Gökalp

2011-2016
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http://cordis.europa.eu/programme/rcn/856_en.html


Supporting natural gas with H2, or vice versa

What are the possible cohabitation approaches
between natural gas and H2?

• SAF approach: producing synthetic natural gas (CO2+H2 to CH4)
keep all infrastructure unchanged

• tabula rasa approach: pure H2
develop dedicated infrastructures for the H2 logistics and energy 
conversıon

• cohabitation by blending: for the logistics and conversion
the gas quality question: who will blend, at which rate? 
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Natural Gas Infrastructure in Greece, 2023



Natural Gas Infrastructure in Türkiye, 2021



Bridging networks:
to valorize the Black Sea and Trakya natural gas and wind electricity 

to produce H2 and to export natural gas + H2 blends to SE Europe

Yunanistan

Professor Dr. İskender Gökalp, 25 April 2024



How to progress1

• Establish a SE 
Europe Lignite 
Gasification Task 
Force (taking 
inspiration from the 
Indian National 
Coal Gasification 
Mission)
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How to progress2

Establish a SE Europe Hydrogen in Natural Gas Task Force  to
• Propose a road map for hydrogen production targets in Trakya 

Türkiye 
• Settle the gas quality question, especially the H2 blending rate 

question
• Develop jointly the necessary technologies to use the new gas   
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Thank you for listening
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