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Hybrid Redox Process (HRP)

U.S. Waste Heat Sources (Annual
Industry/ Waste Heat CO, Converted
Furnace Type (tonne/year)

GJ
Steel/EAF 36,547,000 6,180,000
Steel/BOP 14,300,000 2,260,000
Glass/Oxy-fuel 4,033,000 683.000

Potential Benefits

(1) Separate streams of
methanol ready syngas and CO

(i1) “low temperature” redox

Pure CO: sustainable and cost-effective and methane partial catalyst system for waste heat
Strong bonds ure LU. production of acetic acid, a oxidation (POx) in a utilization

Not highly reactive indispensable critical building block for the synergistic two-step, (iii) ability to produce other

Energy-intensive feedstock for plastic industry, from carbon thehrmoch_emicsl re.dox valuable chemicals, e.g. mono-
Large amount reagents carbonylation dioxide and domestic shale gas scheme via a hybrid redox ethylene glycol and acetic

. | | resources process (HRP). anhydride.
Efficient conversion of CO, to chemicals Key to Success: Effective redox catalyst particles

CO, Utilization
Waste Heat (and/or

Liquid Fuels concentrated solar energy)

. . ] Fertifizer
U.S. CO, emissions: Polymers

roughly 5000 MMT Secondary Chemicals
| |
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Carbonation * Alcohols e Green Algae
e Carbonates * Acids e Cyanobacteria
e Hydrocarbons e Chemolithotrophs
e Polymer Precursors e Bio-electrochemical Co,
e Carbon Nanotubes syslems
e Carbon Monoxide L. : :
Project Objective

To develop a process for

Proposed Strategy
To perform CO,-splitting

HRP Material Development

Ube Process
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High syngas yield @& CO, conversion Stable after multiple cycles Gpyftonne ACOH g CO/MJ AcOH Synergistic effect of MIEC + MIEC combination
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