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Direct heating of chemical catalysts for hydrogen and
fertilizer production using Microreactors
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Project Timeline

MPBHX concept design with calculations 9/30/22
Microreactor end-use compatibility 9/30/22
Design matrix and comparative analysis for different microreactor integration 6/30/23
concepts

Hydrogen production potential 9/30/23
Overall MPBHX integration economic assessment 4/30/24
MAGNET demonstration guidelines 5/30/24
Sustainable agriculture-case study report 6/30/24
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Moving Packed Bed Heat Exchanger (Design and Evaluation)
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Hydrogen production using Microreactors

- Steam
i Heat Recovery Steam Methane Reforming-
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cHy g OO Thermochemical process at 700- 800°C
Reforming Steam
Reactor
Heat
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— Source of Emissions CO; emissions (Standard) | CO, emissions (Nuclear)
Nuclear Reactor A Conversion of feed to hydrogen 0.75 kg/s 0.75 kg/s
co, Shift Conversion (WGS) . ] .
—— I Combustion for reforming reaction 0.19 kg/s N/A
Gas Purification
Combustion for steam production 0.28 kg/s N/A
ReplaC| ng the Standard Methane Total Emissions 1.22 kg/s 0.75 kg/s

fueled heat supply with microreactor

heat Just replacing the heat component with

Nuclear heat can reduce carbon emissions by 38%
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JAEA HTTR (10 MW th) is used for
baseline analysis




