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Introduction
In 2012, CarbonCure Technologies set out 
on a mission to decarbonize the concrete 
industry.

The first step on that mission was to align 
CarbonCure’s commercial goals with 
an environmental goal to reduce 500 
megatonnes (Mt) of carbon dioxide (CO2) 
annually from the concrete industry by 2030. 

This technical roadmap outlines the 
methodologies, assumptions, and carbon 
reduction calculations used to determine 
the 500 Mt goal, which is outlined in detail in 
CarbonCure’s Path to the Decarbonization 
of Concrete ebook.

http://go.carboncure.com/rs/328-NGP-286/images/CarbonCure%27s%20Path%20to%20the%20Decarbonization%20of%20Concrete%20eBook.pdf
http://go.carboncure.com/rs/328-NGP-286/images/CarbonCure%27s%20Path%20to%20the%20Decarbonization%20of%20Concrete%20eBook.pdf
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Industry Size
There were 4,050 Mt of cement produced in 20181 and the industry 
forecasts that this will rise to 4,481 Mt by 20302. The World Business Council 
for Sustainable Development (WBCSD) Cement Sustainability Initiative 
estimated that the production of one unit of Portland cement in 2015 
resulted in the emission of about 0.88 units of CO2. Their 2DS roadmap 
suggested improvements in cement manufacturing would decrease the 
emissions factor to 0.85 units by 20303.

The largest fraction of cement is directed to ready mix concrete production. 
An average of 300 kg of cement are used for a cubic meter (m3) of concrete4. 
It can be projected that about 50% of cement is currently used in ready mix5 
and with the 4,050 Mt of cement produced in 2018 there would have been 
about 6,750 million m3 of ready mix concrete produced6. If the ready mix 
concrete output grows with a Compound Annual Growth Rate (CAGR) of 
4%7 then by 2030 there would be an estimated 10,800 million cubic meters 
produced which consumes 67% of the cement8.

Precast concrete is the second largest industrial market for cement. If an 
estimated 4% of cement production is used in precast concrete manufacturing 
then 162 million tonnes of cement would be used in 2018. If the generic 
cement loading of precast concrete is taken as 360 kg/m3 then there are 450 
million m3 produced (6.7% as much as the ready mix concrete output). If the 
precast output grows with a CAGR of 5%9, then by 2030 the precast segment 
should be outputting over 800 million m3 (consuming 6.2% of the cement and 
growing to a ratio of 7.5% of the ready mix concrete output).

The growth of both the ready mix concrete and precast concrete outputs, both 
in unit terms and as a proportion of cement, is to be expected given that most 
of the growth in cement consumption is forecasted to take place in emerging 
markets. Cement used in bulk formats (e.g. suitable for ready mix and 
precast applications) as opposed to that which is bagged (small-scale, lightly 
industrial production) is known to increase with increasing GDP per capita10. 
Currently about 42% of cement that is produced globally is solid in bags11. This 
proportion will decrease as developing economies improve their infrastructure.

Concrete wash water as a byproduct from concrete production is generated 
in a proportion that is about 63% of the amount of mix water used at the 
facility12. A generic concrete mix of 28 MPa typically has a water to binder 

1 USGS, Mineral Commodity Summaries, CEMENT, January 2020.
2 International Energy Agency (IEA) and WBCSD. Technology Roadmap: Low-Carbon Transition in the Cement 
Industry. OECD/IEA and WBCSD, Paris and Geneva (2018). An increase of 12 to 23% between 2014 (4180 
Mt cement) and 2050 was forecast. The median growth scenario projects 4,912 Mt of cement in 2050 at a 
compound annual growth rate (CAGR) of 0.45%. Application of this growth from 2014 results in a projected 
cement production of 4,481 Mt in 2030.
3 Analysis based upon the IEA and WBCSD model where the roadmap estimated the direct CO2 emissions from 
cement production would improve from 0.54 to 0.52 t CO2/t cement by 2030 (including a 0.003 t CO2/t cement 
reduction from CCS deployment). The CO2 emissions from the process are projected to improve from 0.34 in 
2015 t CO2/t cement to 0.33 in 2030. The total emissions factor is 0.88 in the 2015 RTS and 0.85 in 2030 of the 
2DS.
4 Figure identified in the LafargeHolcim Integrated Annual Report 2019. Allowing that LafargeHolcim has a 
global footprint for cement and concrete production it is taken that this is a reasonable figure to use on a 
global modeling basis.
5 According to the ERMCO Ready-Mixed Concrete Industry Statistics Year 2018: Proportions are about 55% in 
the European Union, 70% in Japan, and 75% in the United States. Non-ERMCO estimates for China estimates a 
proportion between 40 and 50%. 
6  Binder loading 345 kg/m3 with cement at a proportion of 87% (300 kg/m3) of the binder

7 For context, one published market research analysis projects the ready mixed concrete industry to have a 
revenue-based CAGR of 5.5% from 2019 to 2026. A more conservative annual growth of 4% is used in the model 
to account for inflation increasing ready mix revenue faster than ready mix output.
8 Binder loading 345 kg/m3 with cement at a proportion of 80% (276 kg/m3) of the binder due to increased use 
of SCMs
9 As an example, one published market research analysis projects the precast industry to have revenue-based 
CAGR of 6.3% over the period from 2016 to 2027. A more conservative annual growth of 5% is used in the model 
to account for inflation increasing ready mix revenue faster than ready mix output.
10 S.A. Miller, V.M. John, S.A. Pacca, A. Horvath, Carbon dioxide reduction potential in the global cement industry 
by 2050, Cement and Concrete Research 114, 115–124 (2018).
11 K.L. Scrivener, V.M. John, E.M. Gartner, Eco-efficient cements: Potential economically viable solutions for a 
low-CO2 cement-based materials industry, Cement and Concrete Research 114, 2–26 (2018).
12 Athena Sustainable Materials Institute, 2019. NRMCA Member National and Regional Life Cycle Assessment 
Benchmark (Industry Average) Report – Version 3.0. Accessed 2020-03-14. Data suggests a 4000 psi mix 
design contains 305 lb/yd3 (181 L/m3) mixing water and a concrete facility consumes 23.03 gal/yd3 (114 L/
m3) of water during operations. The water from operations was termed “washing water”  in the Version 2.0 
Benchmark Report that has since been superseded.

https://www.usgs.gov/centers/nmic/cement-statistics-and-information
https://www.wbcsd.org/Sector-Projects/Cement-Sustainability-Initiative/Resources/Technology-Roadmap-Low-Carbon-Transition-in-the-Cement-Industry
https://www.wbcsd.org/Sector-Projects/Cement-Sustainability-Initiative/Resources/Technology-Roadmap-Low-Carbon-Transition-in-the-Cement-Industry
https://www.lafargeholcim.com/annual-report-2019
https://mediatheque.snpb.org/userfiles/file/Statistics%20Bound%20Volume%2030_08_2019%20-%20R4.pdf
https://www.alliedmarketresearch.com/ready-mix-concrete-market-A06028
https://www.alliedmarketresearch.com/ready-mix-concrete-market-A06028
https://www.grandviewresearch.com/press-release/global-precast-concrete-market
https://www.grandviewresearch.com/press-release/global-precast-concrete-market
https://linkinghub.elsevier.com/retrieve/pii/S0008884616310833
https://linkinghub.elsevier.com/retrieve/pii/S0008884616310833
Eco-efficient cements: Potential economically viable solutions for a low-CO2 cement-based materials 
Eco-efficient cements: Potential economically viable solutions for a low-CO2 cement-based materials 
https://www.nrmca.org/wp-content/uploads/2020/02/NRMCA_REGIONAL_BENCHMARK_Nov2019.pdf
https://www.nrmca.org/wp-content/uploads/2020/02/NRMCA_REGIONAL_BENCHMARK_Nov2019.pdf
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ratio of 0.525 and about 345 kg of binder/m3. In the absence of the discussed 
technologies, a 28 MPa concrete mix can be modeled to use 181 L mix water/
m3 and produce 114 L wash water/m3 concrete. Across the 2018 global 
production there would be 770 billion litres of wash water produced. In 2030, 
with an increase in the amount of concrete output alongside an improved 
washing efficiency (a 10% decrease in the amount of wash water produced 
per unit of concrete) the total wash water is 1,109 billion litres. A wash water 
slurry that contains suspended cementitious solids at a generic specific gravity 
of 1.10 has an expected solids content that adds an additional 15.9% by mass 
of the water13. The 2030 global production of wash water would contain solids 
that include an estimated 168 million tonnes of cement.

Construction and demolition waste (CDW) is one of the heaviest and most 
voluminous of all waste types. Approximately 4,000 million tonnes are produced 
per year14. Between 20 and 40% of CDW is concrete15. If a median proportion 
of 30% is modeled then there would be 1,200 million tonnes of concrete CDW 
produced annually. Should the infrastructure renewal efforts see this waste 
stream grow at an annual rate of 5% then by 2030 there would be 2,155 million 
tonnes of concrete CDW suitable for processing as recycled concrete aggregate. 
By contrast, the global market for aggregates, estimated to be 47,500 million 
tonnes in 2018, is expected to reach 83,200 million tonnes in 203016.

13 A model slurry at s.g. 1.10 would have a volume of 1000 litres and a mass of 1100 kg. If the suspended 
solids are a mixture of binder components in proportion to the binder usage at a facility then it would be 
something like 87% cement with a density of 3.15 g/ml, 6.5% fly ash at 2.2 g/ml and 6.5% slag at 2.2 g/ml. 
Thus for 1100 kg of mass the blend would be 950.7 kg water and 149.3 kg solids including 129.9 kg cement. 
The proportion of the solids to slurry is 13.7% while the proportion of solids to water is 15.7%. If, by 2030, the 
proportion of SCMs increases to 20% then the blend becomes 949.0 kg water, 151.0 kg solids including 120.8 
kg cement where solids are at 15.9% by weight of the water.
14 15 R.K.D. OBE, J. de Brito, R.V. Silva, C.Q. Lye, Sustainable Construction Materials: Recycled Aggregates, Elsevier 
Science, 2019. 
16 Adapted from a published market research analysis projection that suggests global demand for 
construction aggregates will have a CAGR of 4.8% over the period from 2016 to 2024 provided a growth from 
43,300 million tonnes in 2016 to 62,900 million tonnes in 2024. CAGR for this period is used to determine 
aggregate demand in 2018 and 2030. 

5

https://www.amazon.com/Sustainable-Construction-Materials-Aggregates-Engineering-ebook/dp/B07MS9Y1FV
https://www.aggregateresearch.com/news/global-aggregates-market-reach-62-9-billion-tonnes-2024/
https://www.aggregateresearch.com/news/global-aggregates-market-reach-62-9-billion-tonnes-2024/
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CarbonCure for Ready Mix  
and Precast
Ready mix concrete is a mixture of aggregates (graded stones and sand), 
binder (Portland cement possibly along with one or more SCMS or 
fillers, suuch as fly ash, blast furnace slag, silica fume, and/or limestone), 
and water. Chemical admixtures are often included to provide specific 
performance benefits such as workability, set control, air entrainment, etc.

CO2 can be added to ready-mixed and precast concrete, like an admixture, 
to provide an improvement to the concrete properties. The injection of an 
optimized dose of waste CO2 intto concrete while batching promotes in-situ 
nanoscale calcium carbonate seeding17 that can improve the compressive 
strength of the mix18. The increased cement efficiency allows the concrete 
to be produced with less cement thereby realizing a greenhouse gas benefit 
through both the mineralization of waste CO2 and the avoided cement 
CO2 emissions. Cement reductions have typically been around 5%19. The 
concrete so-produced maintains the required durability20.

CarbonCure for Reclaimed 
Water
Concrete wash water is a byproduct of the concrete industry. This water, 
which may contain suspended solids in the form of sand, aggregate and/or 
cementitious materials, is generated by the washing-out of concrete mixers 
and trucks following the production and delivery of concrete. This water is 
alkaline in nature and requires specialized treatment, handling and disposal.

While this water can be suitable for reuse in the production of concrete, it has 
been documented that negative impacts to the concrete properties can arise. 
Wash water is mainly a mixture of cement and, in many cases, supplementary 
cementitious materials (SCMs) in water. The cement hydrates with time and 
changes the chemistry of the water. The evolution of the water, along with the 
hydration products, can cause a host of issues when the water is used as mix 
water including set acceleration, increased water demand, and reduced 7-day 
strength21 22. These issues generally worsen as the amount of cement in the 
water increases, and/or the water ages.

A CO2 treatment of the wash water slurry can allow it to be beneficially reused 
as concrete mix water. The CO2 is mineralized in a reaction with the waste 
cement suspended in the slurry to create calcium carbonate23. The carbonate 
mineral makes the slurry solids more stable with age allowing the performance 
outcomes of the concrete produced with the slurry to be more predictable. Set 
acceleration can be reduced or eliminated. The treated or reclaimed slurry can 
more readily be used as mix water in a new concrete batch. The performance 
benefit of using the recycled slurry, in particular the cementitious nature of the 
treated wash water solids, allows for a cement replacement.

17 S. Monkman, B.E.J. Lee, K. Grandfield, M. MacDonald, L. Raki, The impacts of in-situ carbonate seeding on 
the early hydration of tricalcium silicate. Cement and Concrete Research 136, 106179 (2020). 
18 S. Monkman, K. Grandfield, B. Langelier, On the Mechanism of Using Carbon Dioxide as a Beneficial 
Concrete Admixture. In: SP 329 Superplasticizers and Other Chemical Admixtures in Concrete, Proceedings 
Twelfth International Conference. pp. 415–428. American Concrete Institute, Beijing, China (2018).
19 S. Monkman, Waste CO2 upcycling as a means to improve ready mixed concrete sustainability. 15th 
International Congress on the Chemistry of Cement, In: Papers and Posters Proceedings. Research Institute of 
Binding Materials Prague, Czech Republic (2019).

20 S. Monkman, M. MacDonald, R.D. Hooton, P. Sandberg, Properties and durability of concrete produced 
using CO2 as an accelerating admixture. Cement and Concrete Composites 74, 218–224 (2016).21 R. Meininger: 
Recycling Mixer Wash Water — Its Effect on Ready Mixed Concrete. Back Engineering Report No. 72.2. National 
Ready Mixed Concrete Association, Silver Spring, MD. (1973).
22 C. Lobo, G. Mullings: Recycled Water in Ready Mixed Concrete Operations, Concrete in Focus, (2003).
23 G. Monkman, P. Sandberg, K. Cail, D. Forgeron, M. MacDonald: Methods and compositions for treatment of 
concrete wash water. WO2018232507A1

https://linkinghub.elsevier.com/retrieve/pii/S0008884620301782
https://linkinghub.elsevier.com/retrieve/pii/S0008884620301782
https://www.concrete.org/store/productdetail.aspx?ItemID=SP329&Format=DOWNLOAD&Language=English&Units=US_Units
https://www.concrete.org/store/productdetail.aspx?ItemID=SP329&Format=DOWNLOAD&Language=English&Units=US_Units
https://www.researchgate.net/publication/343614348_Waste_CO2_upcycling_as_a_means_to_improve_ready_mixed_concrete_sustainability
https://linkinghub.elsevier.com/retrieve/pii/S095894651630614X
https://linkinghub.elsevier.com/retrieve/pii/S095894651630614X
https://patents.google.com/patent/WO2018232507A1/
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CarbonCure for Recycled 
Aggregate
Recycled concrete can be processed and reused as aggregates in new 
concrete production. Concrete made with recycled concrete aggregates 
(RCA) typically is weaker than concrete made with natural (virgin) aggregates. 
The RCA can be less dense, have a higher water absorption and a lower 
crushing value than natural aggregates24. The concrete so-produced can 
have a significantly increased drying shrinkage and chloride ion diffusion 
coefficient thereby creating durability concerns.

Treatment of the recycled concrete aggregates with CO2 can serve to 
mineralize the CO2 while also improving the properties of the aggregates and 
the concrete produced with the aggregates25. The CO2 reacts with the hydrated 
cement paste component of the crushed concrete to form calcium carbonate.

24 H. Guo, C. Shi, X. Guan, J. Zhu, Y. Ding, T.-C. Ling, H. Zhang, Y. Wang: Durability of recycled aggregate 
concrete – A review. Cement and Concrete Composites 89. 251–259 (2018).
25 V.W.Y. Tam, A. Butera, K.N. Le, W. Li. Utilising CO2 technologies for recycled aggregate concrete: A critical 
review. Construction and Building Materials 250, 118903 (2020).

7

https://linkinghub.elsevier.com/retrieve/pii/S0958946517310958
https://linkinghub.elsevier.com/retrieve/pii/S0958946517310958
https://www.sciencedirect.com/science/article/abs/pii/S0950061820309089?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0950061820309089?via%3Dihub
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CarbonCure’s CO2 Utilization 
Technologies
The CO2 utilization approaches mineralizes CO2 through reaction with 
hydrating cement (ready mix and precast), waste hydrating cement (reclaimed 
water) and hydrated cement paste (recycled concrete aggregate). In each 
approach a mineralization efficiency can be assumed where a vast majority 
(90%) of the utilized CO2 is fixed as a calcium carbonate reaction product. 

The implementation of the technologies is accompanied by net new power 
consumption and transport emissions. CO2 supplied by the merchant market 
would have an energy consumption of about 200 kWh/tonne liquid CO2 
produced26. The CO2 emissions rate from industrial energy consumption 
is estimated at 52.7 g CO2/MJ or 189.7 g CO2/kWh27. The energy emissions 
associated with the capture, compression, and liquefaction of one tonne of 
liquid CO2 results in about 0.038 tonnes CO2 emitted. A 10% improvement in 
the carbon impact of energy by 2030 would lower the impact to 0.034 tonnes.

The transport of the CO2 to the locations of utilization will be associated with 
a CO2 emission. A representative rate of CO2 emissions for freight transport 
would be 97 g CO2/tonne-km of freight28. Moving one tonne of liquid CO2 
200 km from the point source emitter to the utilization site would result in 
emissions of 0.019 tonnes CO2. By 2030 the rate would improve to 89 g CO2/
tonne-km and reduce the emissions to 0.018 tonnes CO2.

Additionally, the operation of the injection equipment is associated with 
an energy consumption (estimated at 0.037 kWh/kg CO2 injected)29 for 
an emissions of 0.007 tonnes of CO2. A 10% improvement in the energy 
consumption rate by 2030 would reduce the emission to 0.006 tonnes CO2. 
The other factors related to CO2 utilization (e.g. the production and transport 
of the injection equipment) are minimal compared to the gas processing, gas 
transport and equipment operation30. The overall impacts of the capture, 
transport and injection of CO2 can be determined per tonne of CO2 utilized. 
The compiled results are summarized in Table 1 and show that the process 
emissions in 2030 are about 5.8% of the total utilization.

TABLE 1: Estimated process emissions impact of CO2 utilization in 
2020 and 2030

26 H.-W. Häring ed: Industrial gases processing. Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim (2008).
27 International Energy Agency, Data and Statistics. Energy topic - CO2 emissions indicator; Indicator - Carbon 
intensity of industry energy consumption; Country or Region - WORLD. iea.org/data-and-statistics. Accessed 
2020-04-11
28 M.N. Taptich, A. Horvath, and M.V. Chester. Worldwide Greenhouse Gas Reduction Potentials in 
Transportation by 2050. Journal of Industrial Ecology 20, 329–340 (2016). Regional heavy heavy-duty truck 

emissions rates reported for 2010 and 2030. Median of regional averages of 2010 and 2030 used for 2020 
scenario, median of report 2030 rates used for 2030 scenario.
29 30 S. Monkman and M. MacDonald. On carbon dioxide utilization as a means to improve the sustainability of 
ready-mixed concrete. Journal of Cleaner Production 167, 365–375 (2017).

Aspect 2020 2030

Total CO2 utilized (tonne) 1.000 1.000

CO2 capture emissions (tonne) 0.038 0.034

Freight transport emissions (tonne) 0.019 0.018

Utilization operation emissions (tonne) 0.007 0.006

Total process emissions (tonne) 0.064 0.058

Total CO2 mineralized (tonne) 0.900 0.900

Net total CO2 mineralized (tonne) 0.836 0.842

Process emissions rate vs utilization 6.4% 5.8%

https://www.iea.org/data-and-statistics
https://onlinelibrary.wiley.com/doi/full/10.1111/jiec.12391
https://onlinelibrary.wiley.com/doi/full/10.1111/jiec.12391
https://linkinghub.elsevier.com/retrieve/pii/S0959652617319297
https://linkinghub.elsevier.com/retrieve/pii/S0959652617319297
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Carbon Impacts
The potential carbon impacts of the four technologies are assessed with 
respect to the concrete industry in 2030 where there are 10,802 million m3 of 
ready mix concrete concrete, 168 million tonnes of cement contained within 
concrete wash water, 808 million m3 of precast concrete, 2,155 million tonnes 
of concrete construction demolition waste processed into 862 million tonnes 
of coarse and 1,293 million tonnes of fine recycled concrete aggregate.

CarbonCure for Ready Mix
CO2 is added at a rate of 0.15% by weight of cement to ready mix concrete 
with a binder loading of 345 kg/m3 and a 2030 cement loading31 of 276 kg/m3. 
The addition of CO2 increases the cement efficiency and compressive strength 
and thereby allows for the cement loading to be reduced by 5% without any 
compromise in performance. There are 14 kg/m3 of cement avoided in the 
modified concrete mix. The injection of CO2 at 0.393 kg/m3 results in 0.354 
kg of mineralized CO2/m

3. Taking into account the process emissions, the net 
mineralization is 0.331 kg CO2 mineralized/m3 concrete. An additional 11.7 kg 
CO2/m

3 concrete is attributable to the avoided cement. 

Scaled across the concrete output of 10,802 million cubic metres means 
that 4.2 million tonnes of CO2 are utilized, a net 3.6 million tonnes are 
mineralized, 149.1 million tonnes of cement are avoided for with a carbon 
impact of 126.7 million tonnes of CO2. The total environmental impact is 
130.3 million tonnes of CO2 or 12.1 kg/m3 of concrete.  

CarbonCure for Reclaimed Water
The wash water slurry is treated with CO2 whereupon it is reclaimed, as 
the CO2 mineralizes at a proportion of 35% by weight of the cement. The 
global content of cement in wash water, 168 million tonnes, is then able 
to mineralize 58.8 million tonnes of CO2 to create 268.7 million tonnes of 
solids32. The slurry can replace 57% of the global mix water. If the slurry 
is used to replace all of the mix water on a batch of concrete, then 57% of 
concrete could be produced in this way. A generic concrete mix contains 181 
L mix water/m3 concrete33. If this quantity of water was instead supplied by 
the CO2 treated wash water, then 209.8 kg of untreated slurry (comprising 
181.0 kg of water and 28.8 kg of wash water solids) would be used. The 
slurry solids would include of 23.0 kg of waste cement34 which increase by 
mass 8.1 kg after the CO2 mineralization treatment. 

The use of the treated slurry, or reclaimed water, as mix water can provide 
compressive strength improvements. Results suggest that 1.05 units of 
cement can be reduced per incorporation of 1.0 unit of treated solids. The 
36.9 kg of treated solids could replace 38.7 kg of cement/m3 concrete.

Scaled across the wash water output of 1,109 billion litres means that 65.3 
million tonnes of CO2 are utilized, a net 55.0 million tonnes are mineralized, 
282.2 million tonnes of cement are avoided with a carbon impact of 239.8 
million tonnes of CO2. The total environmental impact is 294.9 million tonnes 
of CO2 or 27.3 kg/m3 of concrete (alternately 48.1 kg/m3 in the fraction of 
batches made with full mix water replacement).

31 2020 binder loading taken as 345 kg binder at 87% cement and 13% SCMs. 2030 binder loading taken as 
345 kg binder at 80% cement and 20% SCMs.
32 Initial suspended solids total 200.6 million tonnes including 160.5 million tonnes of cement and 40.1 million 
tonnes of SCMs.

33 Athena Sustainable Materials Institute, 2019. NRMCA Member National and Regional Life Cycle Assessment 
Benchmark (Industry Average) Report – Version 3.0. Accessed 2020-03-14.
34 Wash water solids represent this binder proportions in the concrete, or 80% cement in 2030.

https://www.nrmca.org/wp-content/uploads/2020/02/NRMCA_REGIONAL_BENCHMARK_Nov2019.pdf
https://www.nrmca.org/wp-content/uploads/2020/02/NRMCA_REGIONAL_BENCHMARK_Nov2019.pdf
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CarbonCure for Precast
CO2 is added at a rate of 0.15% by weight of cement to precast concrete 
with a cement loading of 360 kg/m3. An increased cement efficiency and 
compressive strength improvement allows for the cement loading to be 
reduced by 5% without any compromise in performance. There are 18 
kg of cement avoided in the modified concrete mix. The injection of CO2 
at 0.513 kg/m3 results in 0.462 kg of CO2 mineralized/m3 concrete. Taking 
into account the process emissions, the net mineralization is 0.432 kg CO2 
mineralized/m3. An additional 15.3 kg CO2/m

3 is attributable to the avoided 
cement. 

Scaled across the concrete output of 808 million cubic metres means 
that 0.41 million tonnes of CO2 are utilized, a net 0.35 million tonnes are 
mineralized, 14.6 million tonnes of cement are avoided for with a carbon 
impact of 12.4 million tonnes of CO2. The total environmental impact is 12.7 
million tonnes of CO2 or 15.7 kg/m3 of precast concrete.

CarbonCure for Recycled Aggregate
If 2,155 million tonnes of concrete demolition wastes are converted into 
recycled concrete aggregates (RCA) beneficiated with CO2, then the carbon 
benefit is sensitive to the particle size. Where processing (e.g. crushing) 
may favour the production of fine aggregate over coarse aggregate the size 
fractions are modeled as 60% fine and 40% coarse. The carbon uptake of 
the coarse fraction is 2.5% by weight, while the carbon uptake of the fine 
fraction is 5.0% by weight35.

Scaling the concrete demolition output of 2,155 million tonnes means that 
95.8 million tonnes of CO2 are utilized, and a net 86.2 million tonnes are 
mineralized. The treated aggregates could be used in small percentage 
replacements of virgin aggregates given that that RCA would be widely 
distributed geographically and the cumulative amount relative to the market 
for aggregates would be less than 3%. Thereby, complete consumption 
of the supply of treated RCA could be achieved by a 3% replacement rate 
of virgin aggregates by treated aggregates while respecting limitations on 
the amount of recycled concrete aggregate permitted by regulations and 
specifications and the possible challenges associated with fine fraction RCA.

Cumulative Impact

Aspect CO2 Utilized 
(Mt)

Net Impact 
(Mt)

CarbonCure for Ready Mix 4.2 130.3

CarbonCure for Reclaimed Water 65.3 294.9

CarbonCure for Precast 0.4 12.7

CarbonCure for Recycled Aggregate 95.8 80.7

Cumulative Total 165.7 518.6

For more information on CarbonCure’s mission, read CarbonCure’s 
Path to the Decarbonization of Concrete. 

35 Approximate uptake rates taken from published sources. 

http://go.carboncure.com/rs/328-NGP-286/images/CarbonCure%27s%20Path%20to%20the%20Decarbonization%20of%20Concrete%20eBook.pdf
http://go.carboncure.com/rs/328-NGP-286/images/CarbonCure%27s%20Path%20to%20the%20Decarbonization%20of%20Concrete%20eBook.pdf
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