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Abstract 

A Calcium-rich compound plays a vital role in concrete-making depending on the intended usage. An 

example is the calcium carbonate (CaCO3) - a common concrete filler.  Quick lime or calcium oxide 

(CaO), on the other hand, has different ‘acting energy’ in cementitious system. The selection depends 

predominantly on the application. If the intention is to produce precast concrete product or for rapid 

construction project, then early concrete strength development is pivotal. However, the process usually 

compromises the shrinkage and porosity of the concrete. This has made blended cement concrete more 
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preferable, even though its curing time is twice as long as ordinary Portland cement due to its low 

thermal conductivity. The long curing period was eventually resolved by adding accelerator into the 

concrete mix. The research has shown that these accelerators can be produced from green or 

sustainable material that are easily available.  Such accelerator not only speeds up the curing time, it 

also contributes towards the preservation of natural resources. A good green accelerator is the bio-

energized lime.  This is produced from sustainable and modified sources to transform CaCO3 into CaO 

through calcination at a pre-set temperature. An example raw material is the eggshell in powder form.  

This is commonly available as an aviculture waste and contains more than 90% CaCO3 that are 

convertible into cementitious material. When the CaCO3 is calcined at a certain high temperature, it is 

transformed into CaO and the changes are determined under microstructure examination. Here, the 

function of the calcium in a cementitious system is changed from filler to activator, depending on the 

CaCO3-CaO transformation energy.  For better identification on the cycle function of the calcium rich 

compound, an experiment was conducted by curing a series of concrete samples with CaO content in 

an enclosed chamber infiltrated with CO2 gas, termed as the “CO2 curing method”. Results shown that 

the Ca(OH)2-CO2 reactivity in the concrete was transformed into a solid calcium carbonate (CaCO3) 

to fill the concrete pore, making the concrete denser and more durable. It also became clear that the 

process had induced the carbon capturing and storing (CCS) function through a chemical reaction to 

store CO2 permanently in the form of thermodynamically stable carbonates. To conclude, the current 

research intends to enrich the current knowledge bank and contribute towards sustainable development 

in the following manner - (i) to reduce unsustainable waste disposal at landfill sites; (ii) to reduce the 

amount of clinker required to produce unsustainable cement; (iii) to reduce CO2 emission from the 

construction industry; (iv) to combat climate change in the long run via a more sustainable and 

intelligent production of CO2 capturing concrete; and finally (v) to advocate the conversion of any 

allied waste material with similar characteristics for the development of smart and sustainable concrete 

material.   
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