Enabling Low Carbon Feedstocks for Gasification
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Introduction

Gasification of low-carbon feedstocks coupled with carbon capture and utilization and/or sequestration is of interest for low-cost production of hydrogen
that can be utilized for power generation.! Of particular interest is the gasification of renewable and waste low-carbon feedstocks such as municipal
solid waste (MSW), plastics, biomass, waste cellulosic and organic material, and other feedstocks that enable recycling of carbon sources. Research is
needed to optimize the efficient conversion of these highly variable feedstocks in modular gasifiers that can be distributed geographically to reduce the

cost of feedstock transportation.
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Experimental Results

Previous research (FEAB325) demonstrated the characterization of coal gasification with neutron scattering and imaging techniques. In the current
project (kick-off date March 3, 2023), neutron and additional techniques are being applied to MSW and components of MSW.
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Neutron scattering allows measurement and characterization of the porosity of feedstocks including <5 nm pore sizes
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composition of the MSW. Ekamor pelletized the MISW pellet after size reduction and de-watering at Ekamor’s Sustainability Center. Initial state Final state | for the neutron imaging data shown at lefft.
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Cross-sections of an MISW pellet obtained by XCT analysis
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Summary
By utilizing advanced techniques, critical chemical and physical characterization of feedstocks undergoing gasification can be utilized to inform modeling
and design of modular gasifiers to enable cost-effective hydrogen generation and low carbon emissions.
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