SOLID OXIDE FUEL CELL TEST

CENTER (SOFCrc) DEVELOPMENT
AND DEMONSTRATION

BUILD SOFC DEVELOPMENT & DEMONSTRATION TEST CENTER
(SOFCrc) to help NETL achieve its mid-2020s target of 10-MWe
SOFC demonstration with coal-derived syngas and carbon capture,

GOAL

utilization, and storage.

FUEL PRODUCTION, CLEANUP, AND STORAGE TECHNOLOGY

» Design SOFC development and demonstration test center with the tools
needed to advance system- and component-level SOFC performance.

» Build and validate SOFC test facility.

» Perform component- and system-level SOFC testing using a variety of fuels.

OBJECTIVES
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COAL-DERIVED SYNGAS QUALITY

CONTAMINANT LEVEL | EERC Syngas vs. Industrial Syngas
EERC Coal-Derived, Cleaned Syngas

Syngas Gas Contaminant

Industrial Gasifier

Syngas Gas Contaminant

EERC Syngas Composition

Syngas Gas Component

* Bench-scale warm-gas cleanup train Hydrogen 59.5% Antimony (Sb) < 1ppbv ALy () 25D
+ Gas-sweetening absorption system Carbon Dioxide 0.9% codmium (€4 <00 peoy cadmium (€6 e
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g4as removal Argon 0.4% Phosphine (PH,) < 0.5 ppbv <=> Phosphine (PH,) 1900 ppbv
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« Low-contaminant level Gasification (PFB) Gasification (DFB) (EFG) Benzene (C¢Hy) < 15 ppmv Mercury (Hg) 75
Xylene (CgH4) <10 ppmv

EERC GASIFICATION CAPABILITY | CARBON CAPTURE

*Eastman Chemical Company’s system at Kingsport

SOFC PERFORMANCE VS. TEMPERATURE AND FUEL COMPOSITIONS
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 Syngas from EERC gasifier (coal, biomass,
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Stable cell performance under natural gas fuel
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FUEL DELIVERY SYSTEM

* Methane reformer Duration (Hours)
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