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/Motivation

Maximize information obtained from expensive, time-consuming,
large-scale carbon capture pilots.

* MTR: CO2 Capture from Coal Flue Gas
TCM, Mongstad, Norway

* NETL: CO2 Capture from Steel Blast Furnace
US Steel, Braddock, PA

e OSU: CO2 Capture from Cement Gas
Holcim, Holly Hill, SC

e OSU: CO2 Capture from NGCC Flue Gas
ITC, Gillette, WY

https://www.facebook.com/WyomingITC/
https://www.holcim.us/sites/us/files/2022-03/HOLLY_HILL_Fact_Sheet_March2022_HR.pdf
&ttps://www.osti.gov/servlets/pu rl/2371810; https://en.wikipedia.org/wiki/Edgar_Thomson_Steel_Works
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/Sequential Design of Experiments (SDOE)

Instead of one factor at a time experimentation, use
experimental sequence to optimally estimate process
model parameters and identify interactions.
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Carbon Capture Simulation for Industry Impact
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/Commercial N2 Hollow Fiber Membrane Module
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Outputs:
R — Retentate flow
P — Permeate flow
X0O2 - Retentate O2 concentration
YO2 - Permeate O2 concentration
R =R/membrane area
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Parameters:
EaR(N2) — Activation energy of nitrogen
EaR(O2) — Activation energy of oxygen
|ID_StDev - Standard deviation of inner diameter
PO(N2) - Permeance pre-exponential of nitrogen
P0O(O2) - Permeance pre-exponential of oxygen
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performance models

counter-current and crossflow module

Current Status .
Retentate - 0; —
Permeate =
(enriched CO,)¢ Eog
NETL: Feed & Counter-current and g
crossflow module s
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developed for SDOE a
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Qttps://www.nationalcarboncaptu recenter.com/wp-content/uploads/2023/08/0OSU-Field-Test-Report-4-12-23_revised-5-1-23.pdf
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Summary and Conclusions

J

« SDOE offers the potential to maximize the information
obtained from pilot campaigns

* Demonstrated potential with commercial N2 module

e CCSI2tools usedto develop process models and
optimally obtain model parameter estimates.
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Contact: Glenn Lipscomb, glenn.lipscomb@utoledo.edu
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Disclaimer: This project was funded by the United States Department of Energy, National Energy Technology
Laboratory, in part, through a site support contract. Neither the United States Government nor any agency thereof, nor
any of their employees, nor the support contractor, 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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