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Reducing carbon emissions from waste disposal

NTU researchers construct a model to find out how to make waste incineration more

environmentally friendly.

Incinerating solid waste is an important waste management strategy that greatly
reduces the amount of non-recyclable solid waste and generates energy at the same
time. However, burning waste produces carbon dioxide that contributes to greenhouse
gas emissions and climate change.

One method to minimise carbon dioxide emissions from incineration plants is to use
calcium oxide to capture the emissions. In this process known as calcium looping,
calcium oxide reacts with carbon dioxide to form calcium carbonate when heated to
temperatures of around 650 degrees Celsius. The reaction is reversible, and carbon
dioxide is released from the calcium carbonate at higher temperatures of about 900
degrees Celsius. The released carbon dioxide can then be purified for other purposes.

However, calcium looping is energy-intensive and expensive. To evaluate its feasibility in
incineration plants, researchers led by Assoc Prof Grzegorz Lisak of NTU’s School of
Civil and Environmental Engineering constructed a detailed model that accounts for the
different variables in calcium looping.



From their model, the scientists found that using fuels produced from recovered waste
for heating was the most economical and that leveraging waste-derived calcium
sources, such as incineration ash, can further reduce the overall cost of this technology.
Carbon credits and taxation that incentivise negative emissions also make calcium

looping more economically viable.
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