Scalable solar-thermal synthesis of high-
M yield flake graphite and hydrogen via

hydrocarbon decomposition

ABSTRACT:

Current industrial processes for power, fuel, and commodity production are
responsible for massive, ongoing CO2 emissions that adversely affect the stability of
Earth's climate with potentially disastrous consequences. Increased use of
hydrogen as a fuel and chemical building block promises to reduce CO2 emissions
in critical sectors, but contemporary hydrogen production technologies also involve
high greenhouse gas emissions. This talk considers a process in which concentrated
radiation from a simulated solar source converts methane and similar hydrocarbons

to high-value synthetic flake graphite and hydrogen gas. Methane flows within a

photo-thermal reactor through the pores of a thin substrate irradiated by several

thousand suns at the focal peak. The methane decomposes primarily into

hydrogen while depositing highly graphitic carbon that grows conformally over
ligaments in the porous substrate. The direct heating of the porous substrate serves
Tlmo’rhy Fisher fo capture the solid carbon into a readily captured and useful form while

maintaining active deposition site density with persistent self-catalytic activity. The
John P. and Claudia H.

Schauverman Endowed ] o ) _ ) o _
Chair in Engineering chemical kineftics, gas-phase diagnostics, material characterization, product yields,

Professor, Mechanical and solar-to-chemical efficiency.
and Aerospace

Engineering Department

talk will cover topics including solar irradiation profile modeling and measurements,
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