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Rock and ice
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Silica is a major component in the sand on a beach and in the 
rocks below our feet, pointing to its widespread abundance on 
Earth. As a glass, the material is exploited to make the fibres 
used for optical telecommunication systems, and its behaviour 
under pressure serves as a reference for geophysically relevant 
silicates. At ambient conditions, the atomic-scale structure 
is built from a network of corner-sharing SiO4 tetrahedral 
motifs that link to form open ring-like arrangements. But how 
does this network respond when high pressures are applied? 
We investigated this issue by combining neutron and X-ray 
diffraction experiments with molecular dynamics computer 
simulations. The results show that the network collapses via 
a process in which rings are ‘zipped’ by a pairing of higher-
coordinated Si atoms, namely those at the centres of the 
SiO5 and SiO6 motifs that are coaxed into existence. The work 
provides a starting point for predicting how such changes to a 
network’s connectivity govern its physical properties.

Right: As the pressure on SiO2 glass is increased (bottom to top), 4-fold 
coordinated Si atoms (red) convert to 5-fold coordinated Si atoms 
(yellow) that cluster together.

Zx Zhang (Southampton) stydying catalytic hydrogenation of 
bimetallic catalysts using Maps.


