
Accelerated Carbonation of Contaminated Land and Waste Residues as a 
Contribution to Carbon Sequestration
M. Fernández Bertos

1
, S.J.R. Simons

1
, C.D. Hills

2
, P.J. Carey

2
1
Centre for CO2 Technology, Department of Chemical Engineering, University College London 2

Centre for Contaminated Land Remediation, School of Earth and Environmental Science, University of Greenwich

NOVEL TECHNOLOGY: ACCELERATED 
CARBONATION
It is a controlled accelerated version of 
the naturally occurring carbonation 
process. Acts positively in the 
encapsulation of heavy metals in certain 
wastes, improving chemical and physical 
properties of the treated materials.                   
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OPTIMISATION OF 
REACTION 
CONDITIONS
•Reactivity of CO2
•Diffusivity of CO2
EXAMPLE: Air Pollution Control (APC) Residues
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DETERMINATION OF 
ACCELERATED 
CARBONATION KINETICS 
Diffusion controlled 
reaction
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MODELYES

Carbonation chambers-carbonation under 
constant positive pressure
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Cleaning-up with carbonMSWI Ash

waste
Contaminated 

Land

Slags

•Volume produced?
•Current disposal route?
•Waste characteristics?

CO2

Batch reactor-carbonation under controlled T & P

Ca(OH)2 + CO2 CaCO3 + H2O
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APC as received 
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Content of lead in the APC residues 
before and after carbonation 

pH change of APC residues before and 
after carbonation 

BSI of resin mounted
APC residues before

carbonation

BSI of resin mounted
APC residues after

carbonation
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Percentage of weight gain upon carbonation vs weight percentage of free 
lime in waste 

Advantages of ACT
• Rapid treatment (minutes) as 
opposed to days or months with other 
technologies
• Waste CO2 is converted into 
carbonate salts, providing carbon 
credits
• The immobilisation of heavy metals in 
carbonated products renders them 
permanently non-hazardous or inert 
•Process results in increased product 
density, lower product volume, particle 
size is controllable
• The product is non hazardous and can 
be used as a secondary aggregate
Applications
ACT treats contaminated soil and waste 
to provide a rapid cost-effective
solution for:
• Brownfield land remediation and 
development
• Industrial waste recycling and re-use: 
Steel Slag MSWI ashes, Hazardous 
sludges, Hazardous gas streams
Services and Capabilities
Carbon8 can provide customised 
solutions for waste treatment and land 
remediation starting with analysis of 
waste streams through to development 
of fully engineered and operated waste 
treatment solutions. 
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Experiments at constant w/s
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OBJECTIVE:
The application of Accelerated Carbonation to sequester CO2 in contaminated soils and haza
rdous wastes at large scale as a cost-effective and sustainable route for waste management

•CO2 consumption
•Encapsulation of 
contaminants

XRD Diffractogram of APC residues 
before and after carbonation 
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