CHAR -  Convert Organic Waste to Hydrogen and Biocarbon using High Temperature Pyrolysis

The use of various biomass wastes streams to generate green hydrogen (green H2) has become of significant interest as global economies search for ways to decarbonize their industrial and energy infrastructures.  The standard pathway for green H2 production would involve the anaerobic digestion of organic waste to create methane, which could then be steam reformed into hydrogen.  The authors will present an alterative pathway, utilizing the direct high temperature pyrolysis of organic waste to create a hydrogen rich syngas, from which the green hydrogen can be separated.  

High temperature pyrolysis (HTP) utilizes a continuous thermal process, whereby the organic materials are heated to over 1,400°F in a completely oxygen free environment, which creates a pyrolysis syngas.  Due to the high temperatures and long residence time, the process generates a significant yield of high-quality syngas, while also drastically reducing the volume of solids material.  

A key requirement of a successful organic waste to green H2 via high temperature pyrolysis is the ability of the system to operate without an ongoing external energy inputs, that is consume some of the generated syngas for the system’s thermal needs, while also yielding excess marketable green H2 .

This presentation will review four models, validated at bench and pilot scale, for the production of green H2 from organic waste streams. The models will review the mass and energy balances for both raw and digested organic feedstocks, and will review two scope boundaries, dried feedstock as well as dewatered feedstock, where the pyrolysis system will be responsible for providing thermal drying energy as well as green H2 production.


