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Concentrating Solar Energy Storage

Earth * Energy * Environment Colorado School of Mines

Concentrating solar technology can capture
solar energy at GWh,, scale with high efficiency.
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Solar receiver/reactor for syngas as chemical precursor 0

Colorado School of Mines

Earth « Energy * Environment

= Oxide particle energy storage for sCO,

power cycles requires = 10,000 m3/GWhy,

= Gasoline = 112 m3/GWh,,

« Solar receiver/reactor can capture solar
energy efficiently (> 80%) with angled
cavity walls at 21000 suns.

« Can concentrating solar energy be
used to make high energy liquids?.
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Dry reforming:

At reactor T between 600-700°C over oxide-supported metal catalysts
CH, + CO, + 260 kd/gmol = 2:-CO + 2'H,0
Steam reforming: CH, + H,O + 206 kJ/gmol = CO + 3:H,0




Narrow-channel, fluidized beds for solar reactors

Earth * Energy * Environment Colorado School of Mines

Unreacted CH,, H,0, CO,

Concentrated wall solar flux (Qgo1arsin(6y,))

Product CO, H, o . ]
« Narrow-channel fluidized beds can achieve high

wall heat fluxes into particles for a solar reactor.

« Extensive testing to T > 500°C has led to reliable
correlations for particle-wall heat transfer
coefficients hy .
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Design and performance of solar-driven reformers

Earth * Energy * Environment Colorado School of Mines

Product CO, H,

Unreacted CH,, H,0, CO, » Catalyst particles and inlet gas pressures can be tailored such that solar wall heat
% fluxes match reaction enthalpy requirements to achieve high conversion densities for

solar driven reactions with wall temperatures amenable for structural metals.
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Solar reactors for renewable fuels

Colorado School of Mines

Earth « Energy * Environment

» Solar energy can react biogas, waste
gas, and/or recovered byproducts with
CO,/H,0 to liquid fuels through F-T
process or NH; through H-B process.

« Solar reactor receiver can use state-of-
the-art catalysts with particles sized to
optimize heat transfer to support high-
wall fluxes for cost effective systems.

« Efficiencies
» solar to syngas > 80%

» syngas to liquid fuels via F-T = 50%
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Solar reactor/receiver can be integrated with known infrastructure to provide
cost-effective, low-to-zero carbon footprint fuels and chemicals



