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In-situ X-ray diffraction: Time-resolved structure investigation of
Li-transition metal-fluorides as cathode materials in Li-ion batteries
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Motivation

Material transformation processes taking place within the electrode structure throughout charging and discharging of a Li-ion battery can pose high
stresses on the atomic lattice of the active material. Volume changes during Li-intercalation, phase transitions, and chemical side reactions have
iImplications on the cell properties including performance, capacity and lifetime. With the use of a sophisticated laboratory X-ray diffractometer,

complemented by a microfocus rotating anode generator and a fast 2D detector, rapid collection of full powder-diffraction patterns and time-resolved
recording of the structural changes during battery cycling can be established.
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Conclusion and Outlook

= The different lithium insertion mechanisms e.g. conversion and intercalation reactions can be detected

= The electrochemical and structural state of the electrode material can be directly correlated

= Long-term studies (> 20 cycles) and heating experiments will provide further insights into present electrode degradation mechanisms

= Further in situ XRD measurements of promising electrode materials will be performed (e.g. Li-silicates, high-voltage spinels, Li-titanates)

= The reversible shift in lattice parameters implies an
Intercalation reaction
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