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Introduction

Lithium iron phosphate (LIFePQO,) is a well-studied compound with a lot of promise as cathode material in rechargeable batteries.

Due to low cost, low toxicity, safety and the abundance of iron LiIFePQO, Is considered a very attractive energy storage option for the
automotive industry.

To better understand the lithium deintercalation process we performed Selected Area Electron Diffraction (SAED) experiments on

chemically and electrochemically (de)lithiated LiFePO,. Single particle diffraction imaging enables us to successfully determine
iIndividual phases and delithiation estimate.

Diffraction Results
LiFePO,

* LI,FePO, does not change In crystal
structure with Increasing delithiation
grade [1]

* Differences In lattice constants are
large enough for electron diffraction!

e SAED patterns are used to map \\\\\\\\\\\\\\\ __ d = 098 14 nm
prominent lattice plane distances for b =0.6092 nm b =0.5789 nm
small crystallites c=0.4746 nm c=0.4782 nm

Figure 1: LIFePO, [2], LI, ,FePO, and FePO, reference models [3]. The

 Reference model quality determines _ . o o .
only difference in the materials Is their Li content and lattice constants.

precision of the delithiation estimate.
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Figure 2: Diffraction Patterns for three crystallites showing LiFePO,, LI, ;FEPO, and FePO, each.
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