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Technology

Thermo-catalytic ethylene production using ethane and CO, (CO, ODH)
Overall reaction: C,Hz + CO, = C,H, + CO + H,O

Optional .| Captured
co,

Advantages over commercial

I =95% CO, steam cracking-
C,H, v At least 150°C lower
operating temperature
12-14% CO, CO
+impurities H, H,0 v' 50% or more overall GHG
Environmental regulated flue gas CH4’(unSEIeCtive) emiSSion redUCtion Via direCt
from coal fired power plant CO,, C,Hg (unreacted) C02 conversion

v" Reduced process footprint due
to high reaction selectivity

NG
processing v' Co-production of CO-rich

syngas
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Technology originally developed for integration with
coal fired utility plant using relevant dilute as well as

concentrated CO, streams with impurities E
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Project History

DE-FEO031713 DE-FE0029570

Status Ongoing Completed
Duration 02/2019-01/2021 03/2017-06/2019
Scale  Bench (~100x of Lab scale) Laboratory

Goals Long term testing with actual Catalyst development
CO, streams & Impurity effect study
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Innovation

Industrially
relevant
feedstock
e AN
Impurities
Up to 23 ~500hrs
le/gcat.h of stable
poducivy (NSO  cperaton
low cost,
scalable
\ catalyst ’
>90% e

CO,/ethane

Selectivity [\ ratio in feed

Catalyst addresses key commercialization issues

Validation Using Two Relevant
CO, Concentrations:

FG: Environmentally Regulated
Flue Gas (12-14% CO,, balance N,
+ impurities)

CAP: captured CO, (>95% CO,
, balance N,)
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Laboratory Scale Results (Contd.)
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O Cycle = 5-7hr continuous run followed by 1hr air regeneration

d Feed: CO,:ethane ~1.5, 80ppm SO,, 80ppm NO (FG case)

Q Stable performance during 76-cycle (~500hr) testing.
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Field Scale Study

Objectives/Test Plan
O National Carbon Capture Center (NCCC), Wilsonville, AL (Host site)

0 ~100x catalyst scale up from laboratory scale
d Total 2000-hr of total testing using two actual CO, streams (FG & CAP)

O Process simulation to determine post reaction separation and estimation of
capital cost

O Skid equipped with O, and H,O knockout

Actual Composition (vol%)

FG 14% CO,, 4.5% O,, N,+Ar 68.5%, H,O
13%, SO, 2.5ppm, NO < 10ppm

CAP  >99.5% CO,, balance N,
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Field Scale Study (Contd.)

Preheater/Oxidizer
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Process Schematic with H,0 and O, knockout

52” x 76” skid enclosure to
maintain Class |, Division 2 and
NCCC code standards
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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
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those of the United States Government or any agency thereof.



Thank you!

Questions/Comments?




