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Chemical Looping Reaction Systems
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Metal Oxide as Oxygen Carrier:
Chemical Looping Redox Applications
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Historical Development of Chemical Looping Technologies
for Hydrogen Production and Combustion Application
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Recent Chemical Looping Technology Development
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Evolution of OSU Chemical Looping Technology
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A Quick Look at the Periodic Table
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Oxygen Carrier Selection

Primary Metal Fe NI Cu Mn Co
Potential Supports Al, O3, TiO,, MgO, Bentonite, SiO,, etc
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1. Maximum theoretical oxygen carrying capacity; 2. Reactivity with CH,; 3. Mn30, is the highest oxidation state based on

thermodynamics, although not thermodynamically favorable, Mn is assumed to be the lowest oxidation state




Structure Variations of Iron Oxide
Under Redox Reaction
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Pellet Reaction Mechanism
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Pellet Reaction Mechanism
lonic Diffusion for Supported Iron

Partially oxidized Fe with support Pt mapping

Pt Epoxy Resin Pellet Bulk Phase Pt

Sun, Z., Zhou, Q., Fan, L.-S. Langmuir, 2012
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Classical Thermodynamics: CH, and Fe,O,
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Methane Partial Oxidation Pathway with CO,

CH, adsorption CO, activation and conversion
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OSU Chemical Looping Platform Processes
Two Basic Modes
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Reducer Design Concept: Combustion
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Coal Gasification for Methanol Production:
DOE Baseline (Traditional) Process
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Coal Gasification for Methanol Production:

OSU Process

Simplified Block Flow diagram
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Cost Analysis: Total Plant Capital Cost for
10,000 ton/day Methanol Production from Coal
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Concluding Remarks

« With major advances recently in oxygen
carrier development and good results
obtained in pilot plant demonstration,
commercialization of chemical looping
technology for combustion, gasification and
reforming applications will be expected In
the near future

« Metal Oxide Reaction Engineering and
Particle Science and Technology are two
underpinning science and engineering fields
of close relevance to successful chemical
looping technology development
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