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Living organisms have the powerful ability to synthesize
minerals with specific crystal structures, textures, shapes, sizes
and compositions as part of their functional hard tissues. Despite
being relatively well known at a macroscopic level, little or
nothing is known about the chemistry underpinning the
formation of these biominerals. Indeed, achieving a molecular-
level understanding of these processes would be a key to learn
how to mimic them, resulting into a major step beyond the
current limitations in materials synthesis.

Computer modelling can provide insights into the atomic scale
processes that lead to the formation of such specifically designed
materials, both via helping to interpret experiments and making
predictions that can direct experiments (Fig. 1).1 The main
challenge here is developing a realistic, thermodynamically and
kinetically predictive model able to access significant size and
time scales at an affordable computational cost.2

This presentation will show research undertaken in my group,
where ab initio, semi-empirical and classical computational
methods are used to investigate the fundamental chemistry and
physics of complex mineral systems.
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