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The AIST-TMS John F. Elliott Lectureship was established in 1990. This honorary lectureship is designed to acquaint students and engineers with the exciting 
opportunities in chemical process metallurgy; inspire them to pursue careers in this field; inform the public of the contributions of chemical process metallurgy 
and materials chemistry to the association; and honor the late Prof. John Elliott of the Massachusetts Institute of Technology for his many accomplishments 
and the leadership that he provided during his career.

The steel industry plays a crucial role in global efforts to reduce greenhouse gas emissions in 
line with the 2015 Paris Agreement. Transitioning to CO₂-free steel production involves three key 
technological pathways. The Circular Economy approach enhances sustainability by maximizing 
material recovery and increasing steel scrap recycling. Smart carbon use focuses on optimizing 
existing steelmaking processes through process integration and utilizing captured CO/CO₂ for 
valuable products via carbon capture and utilization. Carbon direct avoidance seeks to eliminate 
CO₂ emissions by replacing fossil fuels with electric energy and hydrogen from renewable energy, 
mainly focussing on virgin iron ore processing. 

However, the shift to zero-carbon steel presents significant challenges, including high investment 
costs, infrastructure demands, and the availability of essential resources such as green 
electricity, hydrogen, and high-quality scrap. Overcoming these barriers is critical to ensuring a 
sustainable future for the steel industry.

Achieving CO2-Free Steelmaking: Pathways and Challenges

The Minerals, Metals & Materials Society


