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ABSTRACT
Calcium Aluminate Cements (CAC) is a specialty cement material
with a main constituent of calcium aluminate. This material has a
wide range of application in both the construction industry and as a
sacrificial protective lining against corrosive environment because
of its ability to gain early strength and its resistance to aggressive
chemical environments and temperatures. Its long-term application
however is hampered by its conversion process. The key issue with
CAC conversion is that it releases water bound by the metastable
hydrates and if this is lost to the system it increases its porosity that
subsequently raises its susceptibility to corrosive attack; where full
conversion can result in as much as 5-8 times increase in the rate of
corrosion. Therefore, controlling and understanding the rate and the
processes that affects the mineralogical transformation such as
conversion during the CAC service are critical in the effective use
of CAC as a mitigation strategy against microbiological attack.
Engineered calcium aluminate cementitious composite (ECAC) is a
special type of high-performance concrete designed to achieve high
damage tolerance and high durability under service conditions. To
achieve these unique properties, the ECAC mixture design has been
optimised using a heterogenic matrix that includes cement and
mineral admixtures. In this study, we examined the role of waste
glass as supplementary cementitious material SCM (in the form of
waste glass powder) in arresting the conversion and improving the
durability of CAC in chemically aggressive conditions. The ECAC
mortars demonstrated both greater resistance to both abiotic and
biogenic sulphuric and citric acid attack in comparison to the cubic
hydrates and high early. This project in addition contributes to the
sustainable management of waste glass from E-wastes by saving
natural resources and preventing ecological damage from the
disposal of glass through the valorisation of glass waste into cost
effective construction materials.
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