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Abstract

The sustainability of the minerals and metals sector will hinge on finding innovative solutions to the challenges
of energy intensity and CO2 management. This project champions the potential role of mineral carbonation in
this regard - it is permanent, safe, readily auditable and thermodynamically favoured, and offers sufficient
capacity to sequester all global anthropogenic emissions for many decades. Our focus has been on identifying
(and quantifying) opportunities for increased energy efficiency within the process (at scale), starting with the
chemistry route initially proposed by the Albany Research Center (ARC) in the USA. We have shown the need
for large scale “carbon solutions” that might be shared by several co-located energy and carbon intensive
industries. The mineral carbonation plant acts as a carbon sink at the heart of a minerals and energy complex,
forming an industrial symbiosis, with low net CO, emissions. An illustrative case study has been constructed
for such a system in Australia, supported by rigorous material and energy flow modeling of a serpentine
carbonation process, and real cost data. The demonstrated synergies and added-value created have the potential
to significantly offset the energy and emission penalties and direct costs of CO2 capture and storage. This
suggests that minerals and metals plants should consider closer integration with power production and energy
provision plants, with mineral carbonation as a critical element of such integration. This has the capacity to
radically alter the structure of resource-intensive industries and their value chains, in pursuit of genuine
sustainable development and competitive advantage.
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