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Hydrocarbon resources

• Primary resources are one of the critical issues for the long-term 
development of our Society, either for energy or other industrial 
sectors.

• Natural gas may still continue to cover a significant amount of the 
world energy demand and constitute a feedstock for the 
chemical industry.

• Innovative solutions should be put into practice for a carbon 
neutral exploitation of hydrocarbons, that may be extended to 
biogas/bio-based hydrocarbons, making possible a fast transition 
to a low GHG-emission society

• Direct hydrocarbon decarbonization may be part of the solution to 
control GHG emisions in the short-medium term.

2



What is decarbonization?

Methane Pyrolysis
CH4(g)  C(s)+ 2H2(g)

CH4

H2 C
• Fuel Synthesis
• Energy delivery
• Industrial Commodity

• Storage
• Material Production

• Recycle H2
• Solar Energy
• H2/N.G.
• N.G.

• Natural Gas
• Biogas
• SNG

ΔE
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Critical materials in the circular economy

• Graphitic and metallurgic carbon is 
required by traditional industries, as steel 
manufacturing, and high tech, as Li-ion 
batteries
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• Low-Carbon technologies for the use of fossil resources are a must in view of 
international greenhouse control agreements.

• Hydrogen is a very important feedstock in:
– many chemical processes, as ammonia production, refineries, clean fuel 

production and energy storage.
– new technological processes as iron ore reduction for the steel industry.

Environmentally friendly graphitic carbon and hydrogen may be of 
paramount importance for the achievement of short term CO2 reduction 

in traditional and novel industrial processes



Power-to-Gas concept
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MD downstream Power-to-Gas
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MD upstream Power-to-Gas
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Conclusions

• The transition to a low-CO2 society must be as fast as reasonably 
achievable: avoiding social, economic and environmental problems, and 
is only possible considering all the available technologies and resources.

• Innovation and technological development may integrate hydrocarbons 
in the circular economy to control GHG emisions in the short-medium 
term.

• Hydrocarbon decarbonisation is a technology under development that 
can open the possibility to reduce drastically CO2 emissions in the 
energy sector and in many other industrial processes.

• Natural gas decarbonisation is easily introduced in the circular economy 
by the complete transformation of hydrocarbons into valuable products 
as 

– Graphitic carbon: Required by traditional industries, as steel manufacturing, and high 
tech, as Li-ion batteries, or graphene. 

– Hydrogen: chemical processes, as ammonia production, refineries, iron ore reduction, 
clean fuel production and energy storage.
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• December 2018: Award of the German Gas 
Industry in R&D

• 2nd Price BIC EIT Raw Materials
• 2nd Price Innovatech UPM 2T Challenge 2017
• Cover New Scientist (October 2016)
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Thanks for your attention!!!


