@ Meetings

e
SciTechnol
-/

4™ International Conference on

Alexander M Korsunsky, J Chem Appl Chem Eng 2019, Volume: 3
DOI: 10.4172/2576-3954-C1-013

MATERIALS CHEMISTRY & SCIENCE

&

5% International conference on

NANOTECHNOLOGY FOR RENEWABLE MATERIALS

March 18-19, 2019 | Singapore City, Singapore

Alexander M Korsunsky

University of Oxford, UK

On the structure and properties of siliceous materials

Silica structure can be described as a system
of SiO4  tetrahedra with central silicon atom
surrounded by oxygens at each vertex. In crystalline
silica oxygens bridge to neighbouring tetrahedra, while
in amorphous silica not all oxygens are bridging, with
random arrangement of tetrahedra. Non-bridging
atoms allow rotation of tetrahedra over 120-180°,
resulting in absence of long range order, and localised
deformation through bond rotation. Strain is crucial
for evaluating and predicting the mechanical response,
strength, and fracture. Using experimental pair
distribution function (PDF) analysis in combination with
Molecular Dynamic (MD) simulations, we highlight the
importance of bond angle change vs bond stretching for
strain accommodation in amorphous systems. We show
that Atomic PDF analysis is a powerful tool which can
be combined with MD simulations to provide insight
into strain accommodation in amorphous materials.
Short range strain accommodation within amorphous
silica is dominated by tetrahedral scissoring rather than
changes in bond length. The relationships between
macro and atomic level strains demonstrate that
atomic rearrangement, rather than bond stretching, is
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the dominating strain accommodation mechanism in
siliceous materials up to length scales of approximately
15A. We expand the consideration to the broader
class of siliceous materials, including crystalline and
amorphous forms of silica, blends with other oxides
used in dental porcelains, silica gels, and hydrated forms
of biogenic silica, used by diatomic algae to build their
exoskeletons known as frustules. The wide range of
possible applications of siliceous materials is outlined,
and possible routes for further development are
discussed.
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