Utilisation of carbon dioxide from flue gases to improve physical and microstructural properties of cement and concrete systems
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ABSTRACT: The accelerated carbonation of cementitious systems is a developing technology, which may have the potential for the improved encapsulation of wastes and contaminated materials in cementitious systems and for the sequestration of carbon dioxide (CO2).  Most calcium silicate minerals are known to react readily with CO2. The reaction products can cause rapid hardening and result in the production of monolithic materials. This investigation is aimed at developing a method of utilising CO2 in cementitious systems and also improving their physical and micro-structural properties. Two different methods of utilising CO2 in the manufacture of cement pastes were explored in this investigation. In the first method, specimens were cured in a controlled environment, enriched with CO2, at different levels of temperature and a constant relative humidity. Method 2 involved manufacturing specimens with CO2 saturated mixing water. Results of compressive strength, x-ray diffraction, thermal analysis, setting times and consistency were obtained, which are reported in this paper. The results indicated that the use of an enriched CO2 environment had a beneficial effect on test specimens by increasing compressive strength compared to those manufactured with CO2 saturated mixing water, which showed no effect, either beneficial or detrimental, to compressive strength at all ages. However, it is apparent that specimens manufactured using saturated CO2 mixing water were most affected at early stages of hydration as represented by initial and final setting times, where both the initial and the final setting times were significantly reduced due to the presence of CO2. It has also been found that the use of an enriched CO2 environment increased the amount of calcium carbonate in the pore structure leading to a denser matrix, which may lead to an enhancement in durability of the mix.
