Aliovalent substitution for Li in LiIFePO, forms sarcopside
clusters enhancing the reaction rate in a Li battery

Scientific Achievement

We have shown that aliovalent substitution at the Li site is possible,
and contrary to belief does not block the 1-d tunnels. Rather the
excess metal forms clusters as in the sarcopside structure,
Fe,sFePO,. Surprisingly these defects enhanced the kinetics of
substituted LiFePO,, but at the cost of capacity and is consistent
with the NECCES pseudo-single-phase reaction mechanism. Such
defects reduce the overpotential for single phase formation, and
thus enable the diffusion of the lithium ions.

Significance and Impact

Understanding LiFePO,/FePO, transformation and why substitution
accelerates it will help in designing the next generation battery
materials.

Research Detalls

Single crystals of Li, , Fe;,,PO, were grown, and V-substituted
powder materials, [Li; 5 Fe JFe; V,PO,synthesized. These were
characterized by x-ray and neutron diffraction, and TEM.
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