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Introduction

→ As a consequence, we have to lower as far as possible the cement CO2 footprint

Bruntland’ report (1987) 
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Introduction

→ Therefore, we must better manage our available resources but also

→ Lower as far as possible the cement CO2 footprint

→ In other words, there is a global urgency to reduce CO2 footprint, that concern us

Impact of human activities
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Introduction

Temperature 

raises

We have to

do 

something 

NOW

Too late !

CO2 persistence in the atmosphere

JM Jancovici
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Introduction

→ The Process route
✓Use of alternative Fuels & materials,

✓Energy efficiency

✓CCS & CCU/R

→ The Product route
✓ Cement K content

✓ New constituents (low CO2)

✓ Circular economy

✓ Synergy between constituents

✓ Normative evolution

CO2 mitigation in cement industry: Two unbalanced ways…

10% 

« immediately »

90% may be in 

10 years
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Introduction

Relationship : cement composition vs CO2 footprint
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Introduction

L, V, P, F 

S, P, Q, D 

Cooperative Interactions 

between constituents

Consequence on cement composition 

Compositions according to 

EN197-1, -5 and -6
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Current trends in devlopment

Forthcoming usable SCMs to be:

- Available,

- Predictable

- Acceptable

- Durable and sustainable

• Still room for Clinker production efficiency

• Still room for cement production efficiency

• Still room for increasing SCMs content e.g. Limestone. 

→The fastest and the cheapest way to reduce CO2
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Past and current SCM’S

• Still room for increasing SCMs content e.g. Limestone. 
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Past and current SCM’S
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Past and current SCM’S

Lemya Djeffal et al. 2014
Desalination and Water Treatment

Izoret & Estève 2024

• From Blast furnace 

• Granulation process 

• From Coal combustion 

• Si-Al or Si-Ca
• From Fe-Si industry 

• Pure vitreous silica

• Calcined clay  

• Burnt shale

Izoret & Estève 2024 Izoret & Estève 2024

Materials with well specified production conditions : two-way relationship “material → production conditions”

Active &
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Past and current SCM’S

Dakovic et al 2009

Colloids & Surface B

Snellings et al. 2012 

RevMinGeochem

Active &

Active &
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Past and current SCM’S
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Emerging SCM’S

Izoret & Estève 2024 Argiz et al 2017

Izoret / France Ciment 2023

→ EN197-6
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How to legally use these emerging SCM’s ?

• The best way is standardization: composition-based cement standard EN197-1

• 3 main limitations from the structure of EN 197-1 & -5,6:

o Too rigid composition limits unable to manage innovation

o Extremely limited ability of composition table (Table 1) 

to incorporate new materials
• How to incorporate potentially infinite list of materials?

• How to label these materials?

• How to give a clear vision to producers and end-users?

o Inability to properly dose multiple similar constituents to 

track certified compositions; e.g. Calcined clay in cement

?
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How to deal with emerging SCM’s ?

Concrete yesterday Concrete today Concrete tomorrow

Construction 

standards that 

prepare for the 

unknown future

Construction 

standards that 

secure the past

What we have What we need

Wolfram Schmidt « How Africa lead low carbon concrete construction technologies by avoiding best pratices from the global North ». ICCM – Toulouse -June 2024

Assessment scheme 

based on knowledge and 

performance-based 

approach

Bi-univocal relationship 

between the material 

and its method of 

manufacture
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How to switch from a compositions-based to a performance-based standardization?



24

How to deal with these new SCm’s

This is required from CPR point of view and its current revision :

TC-PHC & TC-EBD

• Joint recommendation

o Draft standards

o Draft procedure
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1st proposal : a two-step procedure

New constituent, 

no RoE

o Type of hydraulicity (hydraulic, latent, pozzolanic, inert)

o Intensity of reactivity

o Cement formulation (smart)

o Performance testing

SFX DRX R3 tests

Suraneni et al. CCC 2019 Izoret  2023Serbource et al. CCR 2024Snelling et al. RMG 2012

Comparison and performance-based logics

Strength development 

pattern

Minimum C-S-H 

content

Internal stability Durability
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New 

constituent, 

no RoE

Ni, Co, Cr/ Cr6+

BRCW3
Classification by 

type of behaviour
(link with table 1 EN197-1)

e.g. H, LH, P, I

PSD (non-nano)

RCS

i-index

Ni, Co, Cr/ Cr6+

Leaching tests

BRCW3 BRCW1
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C
M

)

TC-PHC & TC-EBD

If integrated into the quality control chain at 

cement plant level

Constancy of performance

Fitness for use e.g. XC3, XF1, … 

1

2

Comparison and performance-based logics
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A possible future for European Standardization

Safe & Legal use:
• By design

• By control

• By Standards

New SCMs 

materials

Composition

Performance
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Thank you for 
your attention


	Diapositive 1
	Diapositive 2
	Diapositive 3
	Diapositive 4
	Diapositive 5
	Diapositive 6
	Diapositive 7
	Diapositive 8
	Diapositive 9
	Diapositive 10
	Diapositive 11
	Diapositive 12
	Diapositive 13
	Diapositive 14
	Diapositive 15
	Diapositive 16
	Diapositive 17
	Diapositive 18
	Diapositive 19
	Diapositive 20
	Diapositive 21
	Diapositive 22
	Diapositive 23
	Diapositive 24
	Diapositive 25
	Diapositive 26
	Diapositive 27
	Diapositive 28

