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The office behind your project

» Specialized engineering and consulting office for cement and non-
metallic minerals plants

« Raw materials for such plants are limestone, clay, quartz, granite, etc.

* Products are cement, quicklime, hydrated lime and other construction
materials, aggregates, and chemicals

» Decades of experience in cement plant design, project management,
as Engineer as per FIDIC, and plant optimization

» Experience with European, Turkish, Chinese and local suppliers

» IBBL engineering/ consulting office is owned by its founders and
therefore completely independent from equipment suppliers




Carbon dioxide emissions reduction
in the cement and concrete production

» Reduction of carbon dioxide emissions in cement and concrete production
is a well-known global objective under implementation by the countries all
over the world

» A huge number of different measures to reach cement and concrete
production with lower or without carbon emission are already implemented,
under implementation, in development, or envisaged for future

« Within this flyer
» a general overview of carbon dioxide emission
reduction is presented,

« most important measures are highlighted together
with its status, and

» IBBLs path to implementation of measures is shown




Overview carbon dioxide
emissions reduction measures

Clinker production

Cement production

Use of alternative raw
materials

Substitute clinker in cement

Modify concrete mix desi

Use of alternative fuels,
zero emission fuels,
and electricity

Use of renewable energy
and increase
electrical efficiency

o

Carbon neutral transpo

Production of
low carbon clinker

Carbon neutral transport

Improve thermal efficiency

CCUS

Carbon neutral transport

Note: The classification of CO, emission reduction measures in this table is part of the
roadmap to carbon neutrality in 2050, prepared by Cement Europe, the European cement

producers association.




Measures to reduce CO, emissions
in clinker production

Use of alternative raw materials (ARM) in clinker production

» ARMSs replace natural raw materials, mainly limestone, and reduce the CO,
emissions of the energy-intensive calcium carbonate calcination process

» ARMs are waste or by-products from other (industrial) processes
« Examples are construction demolition waste, fly ash and foundry sand
* ARM application is a proven method operational in plants

» Residues from cement production process (various kinds of dust)
as well as alternative natural resources are not considered as ARMs
but are, of course, in use




Measures to reduce CO, emissions
in clinker production (2)

Alternative fuels (AF) and zero-emission-fuels utilization
in clinker production

* Fuel substitution by alternative fuels (AF) is a proven method and
operational in many plants

» Fuel switch from HFO or coal to natural gas is a proven first step to
lower emissions

» See the flyer about IBBL's services on fuel switch and
fuel substitution

* In the future, a switch to H, or bio-fuels (zero emission fuels) is
envisaged




Measures to reduce CO, emissions
in clinker production (3)

Production of low carbon clinker

* New types of clinker with lower carbon footprint are developed
and already in use

» Alternative chemical composition of the clinker, lower heat demand for
clinkerization than conventional clinker, etc., are typical properties of low
carbon clinker

« Examples are Celitement, X-Clinker and CSA Cement

* Low carbon clinker is currently only in limited production in industrial scale.
Technologies are often proprietary from cement producers

* Requirements from current standards and building codes limit the
application of low carbon clinkers as these demand certain functions and
certain composition of cements. Functions and composition are different in
low carbon clinkers. An update process is ongoing in Europe. =




Measures to reduce CO, emissions
in clinker production (4)

Improve thermal efficiency of clinker production

» To improve thermal efficiency of clinker production by conventional
measures:

* Reuse heat within the process, e.g. tertiary air duct

* Recover heat as electrical energy, e.g. waste heat recovery
* Avoid leakages

« Etc.

* Proven methods are in operation

» See our folder regarding plant optimization




Measures to reduce CO, emissions
in clinker production (5)

Carbon Capture, Utilization, & Storage (CCUS)

Carbon capture catches the CO, from fuel burning and calcination for storage or

utilization

Different technologies for carbon capture are available, for example:

« Amine based absorption (CO, binds to amines to be removed from off-gas)

 Calcium looping (CO, captured via CaO to be removed from off-gas)

» Oxyfuel combustion (combustion in oxygen-only environment)
First cement plant with amine-based system already operational

» Brevik Cement Plant owned by Heidelberg Materials in Norway

* 50% of the produced CO, are collected and stored below the North Sea seabed ™ *
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Other plants are reaching completion
Technical development is ongoing

High investment and high operation costs




Measures to reduce CO, emissions
in clinker production (6)

Carbon neutral transport in quarry operation

» Carbon neutral transport means to

 Ultilize electrically driven vehicles
* Produce the electrical energy without carbon dioxide emissions
» Other carbon neutral fuel systems (H,, synthetic fuels) are less common

» Electrically powered truck systems are already in use
» Quarry operation is becoming decarbonized

» High potential for solar power production




Measures to reduce CO, emissions
in cement production

Substitute clinker in cement production

Clinker production is the most CO,-intensive part of cement production
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Supplementary cementitious materials (SCM) replace clinker in cement 2

2

Currently, clinker-to-cement ratio in Europe is in average 77%, targeted for 2030 is 60%’5 4

with lower values are under development %

SCMs are calcined clay, recycled concrete fines, fly ash, slags, etc.

around 50% clinker, 30% calcined clay, 15% limestone and 5% gypsum

Low clinker cements are proven technology, but some have different functions and
composition than conventional cements. As certain functions

and compositions are defined in standards, an update is ongoing. ibb 1 *‘—"



Measures to reduce CO, emissions
in cement production (2)

Use of electrical energy from renewable sources and increase
electrical efficiency in cement production

» Cement grinding, blending, etc. does not emit carbon dioxide from
process but requires big amount of electrical energy

» Carbon-emission free generation of electrical energy reduces or
eliminates the CO, emission for this process

* Proven technologies for green electrical energy production are available
and in operation

Carbon-neutral transportation of cement

» Use of electrically driven trucks powered with green electrical energy
eliminates the CO, emissions

» Transport from cement plant to consumers can be decarbonized

 Electrically driven trucks are available and in operation



Measures to reduce CO, emissions
in concrete production

Changes in concrete mix
« Cement is the fraction of concrete responsible for most of the carbon emissions

* New concrete mix designs are developed with

» reduced amount of cement and similar properties like conventional concrete or
« concrete with increased strength compared to conventional cements

» Concrete mix design for new applications is developed, for example:
3D printing of “lost formwork” made of concrete allows to produce more
sophisticated concrete parts without lengthy formwork erection but reduced
concrete demand and reduced CO, emissions

Carbon neutral concrete transport

 Electrically powered truck fleet to avoid carbon emissions from fossil fuel burning

:
« Transport and pumping of concrete to consumers can 2

be decarbonized iI I 1



Implementation of decarbonation measures

Concept design / feasibility study

» Settle project targets and battery limits, for example, envisaged scope of
decarbonization, budget, legal framework, standards, ...

 Investigate availability and suitability of ARMs, AFs or SCMs considering
local cement standards and regulations

» Assess impact of the use of ARMs, AFs or SCMs on the production
process, emissions, product quality and quantity

» Merge project targets with available measures for decarbonization and
define decarbonization program

» Design necessary plant modification like handling systems, processing
systems, etc.

« Commercial evaluation of the program
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Implementation of decarbonation measures (2)

Project execution

Tendering for equipment and services

Detail engineering, manufacturing, construction and erection,
commissioning (partly provided by specialized suppliers)

Project management, quality control, supervision

Transfer know-how on new situation, quality control,
operation, etc. from contractors to the plant operators

Optimizing plant operation after implementation
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Schedule a meeting via Microsoft Booking

Visit our webpage ibbl.at

Visit IBBL at LinkedIn

= Or just visit us in Vienna, Austria!
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IBBL Ingenieurburo
Brkic und Labenbacher GmbH

Gumpendorfer Stralte 124/2/20
1060 Vienna
Austria

labenbacher@ibbl.at
+43 676 3840 616

Services for decarbonization V01


https://ibbl.at/wp-content/uploads/2025/08/CV-Milan-Brkic.pdf
https://ibbl.at/wp-content/uploads/2025/08/CV-Wolfgang-Labenbacher.pdf
https://www.linkedin.com/in/milan-brkic-142872180/
https://www.linkedin.com/in/wolfgang-labenbacher/
ibbl.at
http://www.ibbl.at/
https://outlook.office.com/book/IBBLEngineeringConsulting@ibbl.at/?ismsaljsauthenabled
https://www.linkedin.com/company/ibbl-vienna
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