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•GHG – Green House Gases

•CO2

•Methane

•Operational Carbon Emission

•Embodied Carbon Emission

•Building materials & Construction

•EPD- Environmental Product Declaration

•GWP – Global Warming Potential

• kg of CO2 eq / tonne of cement

• kg of CO2 eq / m3 concrete

• kg of CO2 eq / ft2 of building

•LCA – Life Cycle Analysis

•LCCA- Life Cycle Cost Analysis



GSA 
(U.S. General Services 
Administration )

City of Portland (OR) Port Authority of NYNJ

21.02.2024 Event | Location | Topic | Author 5



21.02.2024 Event | Location | Topic | Author 6





21.02.2024 Event | Location | Topic | Author 8

0.0

0.2

0.4

0.6

0.8

1.0

Plant 1 Plant 2 Plant 3

k
g
 C

O
2
/k

g
 c

e
m

e
n
t

Portland cement

Portland-limestone cement



83%

5%

5%
2%

4% 2%

Cement FA Aggregate Admixtures Transport Production

CO2 in concrete

GWP = 219 kg GWP/m³: Example for 4,350 – 5,400 psi conc.

72%

15%

10%

2% 1%

Aggregate water Cement Additives Admixtures

Concrete composition [Vol.-%]

9



21.02.2024 Event | Location | Topic | Author 10



CO2 emissions

CaCO3 decomposition Fuel

A modern plant, the process 
is highly optimized. It is close 
to 80% thermodynamic limit. 

• Other waste fuels are used as well



8 elements makes up more than 98% of the 
earth crust

Na2O
K2O

Fe2O3
MgO

CaO
SiO2
Al2O3
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Less CaO
Less CO2



Blended Cement History 
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• First large-scale US production in 1910
• First US specs in 1950s
• ASTM C595-67
• ASTM C1157-92



ASTM C595 (AASHTO M 240)

• Type IS(X) Portland blast-furnace slag cement

• Type IS(<70)(MS)         Moderate sulfate resistant

• Type IS(<70)(HS)     Highly sulfate resistant

• Type IS(<70)(MH) Moderate heat of hydration

• Type IS(<70)(LH) Low heat of hydration

• Type IP(X) Portland-pozzolan cement

• Type IP(MS) Moderate sulfate resistant

• Type IP(HS) Highly sulfate resistant

• Type IP(MH) Moderate heat of hydration

• Type IP(LH) Low heat of hydration

21.02.2024 Event | Location | Topic | Author 16



Type IL(X)  Portland-limestone blended cement

• Between 5% and 15% limestone by mass

• Similar physical requirements 

• MH, LH, MS, and HS designations can apply as well
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Type IT Ternary blended cement

• Same chemical and physical requirements

• Type IT(25S)(10P)  ≈  Type IS(25)

• Type IT(L10)(P10): 10% limestone and 10% pozzolan

• Type IT (P25)(P10): 25% of one pozzolan and 10% another pozzolan

• MS, HS, MH, LH designations can apply as well
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The goal is to respond to variation immediately instead of hour later 
after erroneous material is made!  React real time!
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Carbon Capture and Storage

• Brevik, Norway

• Worlds 1st Industrial Scale CCS plant

• Operational in 2024

• 400,000 tons/year ~ 50% of total 

• Edmonton, Canada 

• 1st full scale CCS project

• 1,000,000 tons/year ~ 95% + of total 

• Carbon Negative Cement

• Biomass “Alternative Fuels”

• Biogenic CO2 storage



To produce world’s 1st net zero concrete 
achieved with no carbon offsets 

• CCS system to capture ~ 95% CO2 from… 

• Cement plant and…

• Onsite Combined Heat and Power Plant (CHP) 

• Combined Heat and Power Plant to serve

• Cement plant operations

• Local and regional Alberta power consumers

• Heat recovery for carbon capture technology

• Additional environmental benefits including

• Improved air emissions

• Reduced freshwater consumption

Heidelberg Materials Edmonton CCUS Project

9/12 & 13/2023 Sales Force Training | Pennsylvania | Commercial Sustainability | L. Rowland
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