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Abstract 

Fossil resources are currently the primary feedstock for the production of base chemicals and 
intermediate products in the chemical industry. Despite efforts to decarbonize the value chain, 
there will be a continued need for carbon-based products, since hydrocarbons and other 
carbon-containing molecules and materials have expedient properties that cannot be replaced 
easily [1].  
 
Power-to-X technologies [2] are considered to provide promising opportunities for a sustainable 
production of base chemicals and intermediate products that are at the heart of the chemical 
industry. The closure of forthcoming sustainable value chains and establishing anthropogenic 
carbon cycles will need to be based on sustainable industrial and natural sources as carbon 
feedstock, and renewable energies for providing the necessary energy for driving endothermal 
chemical transformations and for supplying the required process energy.  
 
Many chemical compounds that are accessible by Power-to-X technologies are more readily 
transported and stored compared to the electricity produced initially by exploiting the renewable 
primary energy source. Implementing Power-to-X concepts provides new opportunities for 
making sustainable chemical entities available as feedstock for the chemical industry. In this 
context, hydrogen may provide a central link between the energy sector and the molecular and 
material world [3].    
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