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Our Approach: Multi-Scale, Multiphase Technology
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MIDREX process for direct reduction of
iron ore (DRI):

* Natural gas catalytically
reformed to syngas (CO+H,)

Process Gas System

Process Gas
Compressors

Top Gas

Overall reaction:

Fe,0;+3CO — 2Fe +3CO,
Fe,O;+3H, — 2Fe+3H,0

Cooling Gas
Compressor

MIDREX™ Direct
Reduced Iron

Béchara, R.; Hamadeh, H.; Mirgaux, O.; Patisson, F. Optimization of the Iron Ore Direct Reduction Process through Multiscale Process Modeling. Materials 2018, 11, 1094. https://doi.org/10.3390/ma11071094 3
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Integrated chemical looping with DRI:
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Proposed process: 3-Reactor chemical
looping system

High purity stream of CO, from reducer 1
High purity syngas >90%

Autothermal operation

How to measure the quality of
syngas?

. . . Hz+CO
Reducing Potential = H,04€0;
Existing natural gas-based MIDREX
process is known to have RP values
higher than 9



Proposed Tasks:

* Task 1.0 - Project Management and Planning
* Task 2.0 — Project Scope and Design Basis
* Task 3.0 — Conceptual Sub-Pilot Unit Design

* Task 4.0 — Preliminary Techno-Economic Analysis and Preliminary Life
Cycle Analysis

* Task 5.0 - Initial EH&S Risk Assessment and Technology Gap Analysis
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Disclaimer:

* Acknowledgment: This material is based upon work supported by the Department of Energy under Award
Number(s) DE-FE0032500.

* Disclaimer: This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that
its use would not infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United States Government or any agency thereof.
The views and opinions of authors expressed herein do not necessarily state or reflect those of the United
States Government or any agency thereof.
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