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Source: WWF/Lafarge



CEMENT PRODUCTION AND
COCO2 EMISSIONS
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Source: adapted from presentation by Kevin Cail0.1 t coal



CARBON CYCLECARBON CYCLE

CO2

CementLimestone Fresh Concrete
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OUTLINEOUTLINE

• Carbonation backgroundCarbonation background
• Historical perspective

Th T h l• The Technology
• Demonstration data
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CHEMICAL REACTIONSCHEMICAL REACTIONS

Cement 
Dissolution
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(CO2 Storage)



HYDRATION VS
CCARBONATION

Cement

CaCO3

Calcium hydroxide Silicate hydrate
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Calcium silicate hydrate

Silicate hydrate



CO2 INTO CONCRETE IS
TRADITIONALLY A PROBLEM

• Carbon dioxide reaction with a mature concreteCarbon dioxide reaction with a mature concrete 
microstructure can be associated with durability 
issues
– Shrinkage
– Reduced pore solution pH
– Carbonation induced corrosion

• However, process applies CO2 to fresh concrete 
th th t trather than mature concrete
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CARBON UTILIZATION
BBEFORE
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NEW APPROACHNEW APPROACH

• Developed after research into carbonation curing at McGill p g
University

• Goal: achieve the material benefits of carbonation curing
Improved strength– Improved strength

– Reduced absorption
– Improved resistance to chloride permeability

I d f th f– Improved freeze-thaw performance
• Goal: carbon dioxide absorption into the concrete

– Closing the loop
– Permanent CO2 storage in the concrete product
– Green positioning in the marketplace
– Value added
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CARBONATION CURING
I

Traditional mould design Modified core bar

INTEGRATION

g Modified core bar
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source: www.bergenmachine.com



CARBONATION CURING
IINTEGRATION

Modified core bar Gas delivery systemModified core bar Gas delivery system
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source: www.bergenmachine.com



TECHNOLOGY
OOFFERINGS

• Rapid installation with low CAPEXRapid installation with low CAPEX
• Plug and play

Utili th i ti d ti t• Utilizes the existing production setup
– Same plants
– Same materials
– Same practices

• Realize cost savings and environmental 
marketing benefits
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15 SEC CARBONATION15 SEC CARBONATION
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Test Age5% reduced binder mix
CO2 ‐ 15 sec, 75 g



IMPROVING THE 15 SEC
I TINJECTION TIME

• 15 sec of gas injection slows down the15 sec of gas injection slows down the 
production cycle.

• An economically viable process needs to• An economically viable process needs to 
have minimal impact on the business as 
usual cycleusual cycle.

• Must confine the gas injection to the 5-7 
d th t t i i th ldseconds that concrete is in the mould.
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SHAW - CONVENTIONAL MIX
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Test Age
Mix 81 CO2 ‐ 50 g in approximately 6 seconds
Mix 82 CO2 ‐ 68g in approximately 6 seconds



SHAW - REDUCED CURING
TTEMPERATURE
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regular mix
Curing reduced 10°C
CO2 ‐ 65 g in approximately 7 seconds

Test Age



SHAW - REDUCED CEMENT
CCONTENT
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5% reduced cement mix
Normal curing
CO2 ‐ 65 g in approximately 7 seconds

Test Age



BASALITE - WATER
C
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CO2 ‐ 50 g in approximately 5 seconds
Used 16 block datasets for 21 & 28 days, (conclusions are statistically significant)



SENSITIVITIESSENSITIVITIES

• Water contentWater content
– Consistent product look

Compaction properties– Compaction properties
• Achieving consistent product mass
• Keeping perforations clear
• How much CO2 is absorbed?2
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QUICK AND DIRTY
KKINETICS
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Carbonation Time (s)



THANK YOU

CarbonCure Technologies
1.902.442.4020

info@carboncure cominfo@carboncure.com
www.carboncure.com

@ b@carboncure
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Source: City of Vancouver, Cisco and Pulse Energy


