Abstract #432, 223rd ECS Meeting, © 2013 The Electrochemical Society

Atomistic Simulation Studies on
Volume Expansion of Lithiated References
nano-MnO,
[1]. P.G. Bruce, B. Scrosati and
K. K%atwanea, P.E. Ngoepe” and D.C. JM. Tarascon, Angew. Chem.

Sayle Int. Ed., 47, 2930 (2008).

[2]. T.X.T. Sayle, R.R. Maphanga,
Materials Modelling Centre, P.E. Ngoepe, D.C. Sayle, J
University of Limpopo, Private Bag Am. Chem.. Soc., 131, 6161,
x1106, Sovenga 0727, South Africa. (2009).
PDSSR, Cranfield University, Defence “phuti.ngoepe@ul.ac.za

Academy of the United Kingdom,
Shrivenham, Swindon, SN6 8LA, UK.

Manganese dioxide is an important
material for electrochemical
applications; including serving as a
cathode material in Li-ion batteries and
recently usage in lithium air batteries
[1]. Atomistic simulation methods
offer a unique platform of exploring
structural features at the nanoscale. A
crystallised nanosphere of MnO;
consisting of 25000 atoms, and grown
by amorphisation recrystallisaiton
method [2], was lithiated by inserting O
to 6000 Li ions. The volume change
with Li content was investigated by
performing  molecular  dynamics
simulation under the NVT ensemble.
This alowed the connolly volume to
change whilst the lattice box is kept
fixed. Elastic expanson of the
nanosphere occurs below 33% lithium
ion concentration while plastic
deformation is noted above 33%
lithium content; where the nanosphere
breaks down and amorphises. The
variation of mechanical properties and
changes of microstructural features
with  low and high lithium
concentration are analysed. The
resulting  microstructures  provide
valuable insights into the origins of
electrochemical activity which
accounts for its suitability as a battery
electrode.



