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The economics and climate impact varies by opportunity
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Which technologies are best?
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"IE »6 ! Carbon capture and utilization for concrete production (CCU concrete) is estimated to
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. p i - . sequester 0.1 to 1.4 gigatons of carbon dioxide (CO,) by 2050. However, existing estimates
5 IR Aegrepts Frosacion |1 Transportation Eredacios do not account for the CO, impact from the capture, transport and utilization of CO,, change
Pllomn-rym%b—’ in compressive strength in CCU concrete and uncertainty and variability in CCU concrete
B v 0 ot 0 B P [ s i G O production processes. By accounting for these factors, we determine the net CO, benefit
when CCU concrete produced from CO, curing and mixing substitutes for conventional

concrete. The results demonstrate a higher likelihood of the net CO, benefit of CCU concrete

being negative i.e. there is a net increase in CO, in 56 to 68 of 99 published experimental

Processes Common Across CCU and Conventional Concrete -
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datasets depending on the CO, source. Ensuring an increase in compressive strength from
CO, curing and mixing and decreasing the electricity used in CO, curing are promising
strategies to increase the net CO, benefit from CCU concrete.

M Q!;QE&!—&Q&lNITIATIVE Ravikumar et al., Nature Communications, 2021




CO,-based
production

|

Ny

-
L]

"\J

CO, # CO,:

| -

Hedl

Source £ o~ E3
Matters | EJ?
s

t Sy Coz-based
P A
“1‘_“::.:,_‘ g

MM | GLOBAL CO: INITIATIVE L. J. Mdiller et al. Energy & Env. Science, 2020



10

Solar-based process Steam-methane-reforming
== Coal electricity mm NGCC electricity
Photovoltaic electricity = Wind electricity
 H?2 supply without GWI Fossil-based process

00

[+)]

Environmental
Impact varies in

Methanol
Production

GWI methanol/ (kg CO,-eq/kg CH;OH)
o N H
| & |
I
B G
. T

M | GLOBAL CO: INITIATIVE Artz et al. Chem. Reviews, 2018

UNIVERSITY OF MICHIGAN



Transparent and Consistent Assessments
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(Version 1.1)
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https://www.globalco2initiative.org/evaluation/

AssessCCUS: A central source of information, tools, and links

https://assessccus.globalcoZinitiative.org/ International CCU Assessment Harmonization Group

Techno-Economic and Life Cycle Assessment for Carbon Capture, Utilization, and Storage

AssessCCUS a Created by the partners of the International CCU Assessment Harmonization Group

Home About CCUs LCA v TEA v Glossaries Contact
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Conclusion & Acknowledgements

$0.5 to $2 trillion/year opportunity 2 to 8 Gigatons of CO: / year ° G I Obal C02 I N |t|atlve
Annual Market Annual CO2
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% Construction materials 165-550 900-5.000
Concrete, aggregates !
- » College of Engineering, Blue Sky Program
uels
ﬁ Natural gas replacement, 700-2,100
gasoline, diesel fuel, jet fuel
. » US Department of Energy
o Chemicals
]E[ Solvents, detergents 200-750 135-565
Engineered materials « Grantham Foundation for the Protection of
8% Carbon fiber, carbon nanotubes, - _ .
graphene, carbon ceramics 140-400 30-84 the EnVlronment
Polymers
ﬁ Plastic foils, containers, furniture, 1-20
plastic housings, toys
Agriculture & food
$ Fertilizer, protein for human > 40
consumption, feed for animals
° 90000000000
60 kg = .06 tons = m 1 MT =1 million tons = m AEUERTYL RV o x earth population
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