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SMART RENOVATION & DEMOLITION BASED ON 
NORWEGIAN EXPERIENCE
NEW RECYCLED AGGREGATES FROM CONCRETE SLUDGE (RCZ) WITH CO2‐BINDING 
PROPERTIES AND REDUCED LEACHING

Christian J. Engelsen, PhD
Chief Scientist, SINTEF
Circular Economy Day, Tallinn, Estonia, 28.09.2022 (online presentation)
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Generation of C&D waste and MSW

Volume (mill. tons) Europaa USAb Indiac Japand Norwaye

C&D waste 839 600 150‐530 74 2.1

Municipal waste 262 292 62 43 2.4

a European Statistical System, 2022, Waste generation in EU and EEA area for 2018, C&D waste (https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Waste_statistics#Total_waste_generation), Municipal waste (505 kg/capita) (https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Municipal_waste_statistics#Municipal_waste_generation), Accessed 02.04 2022.
b United States Environmental Protection Agency, 2022, Advancing Sustainable Materials Management: Facts and Figures Report, Generation data given for 
2018 (Municipal waste 834 kg/capita), https://www.epa.gov/facts-and-figures-about-materials-waste-and-recycling/advancing-sustainable-materials-
management, Accessed 02.04 2022.
c Planning Commission 2014; Sekhar et al. 2016, Resource efficiency in the construction sector, GIZ report.
d Ministry of Land, Infrastructure, Transport and Tourism Japan 2018 (C&D waste). Ministry of Environment Japan 2019 (Municipal waste).
e Statistics Norway, 2022, C&D waste generation 2020 (https://www.ssb.no/natur-og-miljo/avfall/statistikk/avfall-fra-byggeaktivitet), Household waste 
generated in 2020 (449 kg/capita) (https://www.ssb.no/natur-og-miljo/avfall/statistikk/avfall-fra-hushalda), Accessed 02.04 2022.
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Large volumes which represents resources 
which should be banned from landfilling as far 

as possible
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Clean materials

Velde Industri, Sandnes, Norway
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AF Gruppen, Nes, Norway

Important milestone

Norwegian Waste Regulation Chapter 14a 
implemented February 2020:

Concrete and masonry from demolition 
projects – Content criteria for chemical 
substances 
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Norwegian Waste Regulation – Content criteria

Chemical substance Norwegian Waste Regulation (Avfallsforskriften kap 14a)
Enforced Februray 2020

Main criteria (mg/kg)

Concrete and masonry

Norwegian Waste Regulation (Avfallsforskriften kap 14a)
Enforced Februray 2020 (mg/kg)

Additional criteria (mg/kg)

Surface paints, rendering, plasters, joints 

As < 15 -

Pb < 60 1500

Cd < 1.5 40

Cu < 100 -

Cr < 100 -

Cr(VI) < 8 -

Hg < 1 40

Ni < 75 -

Zn < 200 -

Σ 16 PAH 2 -

Σ 7 PCB 0.01 1

Aliphatic HC (>C12-C35) 100 -
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RECONC ‐ Recycled
aggregates from 
concrete sludge with
CO2‐binding properties
and reduced leaching

Technology for a better society
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Simple concept
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RECONC project details

Objective

To develop recycled aggregates from concrete sludge that comply to the same criteria as 
natural aggregates and at the same time have lower CO2 footprint and satisfying leaching 
properties.

Project information
• Supported by Norwegian Research Council through IPN. Project period 2020‐2024
• The recycled aggregates that will be developed are produced with dry washing and Re‐

Con Zero technology from Mapei
• The project aims to find optimised CO2 binding and at the same time minimising the 

leaching 

Partnere
• Mapei Norge (Project leader)
• Ølen Betong, Velde, Norcem, Schwenk Norge
• Agder fylkeskommune
• SINTEF Community (FoU‐responsible), University of Agder og Østfoldforskning

RECONC – Benefits

• Capture CO2 in a thermodynamic stable way 
faster than as a sludge at landfill through 
carbonation.

100

Natural aggregate

Aggregate

80
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Recycled aggregate ‐ RACS

Aggregate Cement paste

• Reduce the concrete sludge sent to landfill. 
Potential to develop the ready‐mix concrete 
industry to almost zero waste.

• Increases the latent CO2 binding in concrete 
because cement binder and RCZ agg absorb CO2.

CaO +CO2 => CaCO3
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RCZ aggregates from concrete sludge produced with dry washing
technology from Mapei
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Re‐Con Zero
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CO2‐binding properties
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Carbon footprints of cement and concrete

 Cement clinker production
 Burning of the raw meal at 1450 oC

 Mainly pulverised limestone

 In addition: Quartz, shale, clay etc.

 Portland cement
 Finely ground clinker together with gypsum 

and supplementary cementitious materials 
(SCM)

 Emission: 600‐900 kg CO2 per ton of cement

 60% or more originate from the calcination in 
the preheater and pre‐calciner

CaCO3 + heat = CaO + CO2
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Natural CO2‐binding by carbonation

Cement prodcution

Carbonation when 
exposed to air  

CaCO3 + heat = CaO + CO2

CaO + CO2 = CaCO3

What is the normal binding capacity of cements?

Cement type  Fly ash (%)  Slag (%) CO2‐binding capacity (kg/t) 

CEM I  Not applicable  Not applicable 330

CEM II/A‐V1  20  Not applicable 255

CEM II/B‐S2  ‐  33 294
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CO2 ‐ Binding capacity – demonstrated in 
laboratory on crushed concrete

CO2 exposure concentration: 0.35% – 3.5%

CEM I normal binding capacity: 330 kg CO2/ton

PCR standard EN 16757  
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Mortars prepared with RCZ at Norcem

Mix 1 – 0% RCZ Mix 2 – 25% RCZ Mix 3 – 50% RCz

Technology for a better society

Mortar experiments at Norcem 
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Pilot road

First pilot with RCZ in road – Fv 3936 and Fv 3940 i Kristiansand
Agder fylkeskommune, Ølen Betong, Velde, Crusher, Mapei

University of Agder and SINTEF
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First pilot with RACS in road – Testveien Finsland
Ølen Betong, Velde, Crusher, University of Agder and SINTEF

First pilot with RCZ in road – Fv 3936 and Fv 3940 i Kristiansand
Agder fylkeskommune, Ølen Betong, Velde, Crusher, Mapei

University of Agder and SINTEF

Full scale production pilot with mixing of 
excavation material and RCZ aggregates at 

Velde Industri, Sandnes Norway
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Mixed in equal volume

Wet processed
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Results are underway

Thank you for the 
attention
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