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Layered-ordered Structure
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Electrochemical Performance

❑ Anionic (oxygen) activity is activated in Li-rich layered oxides within the same operating 

voltage range.

❑ Irreversible phase evolution is expected in Li-rich layered oxides after oxygen oxidation.

❑ Large irreversible capacity still exists in the first cycle of classical layered oxides.



Electronic-level 
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Li12[Li2Ni3Mn7]O24

Li4[Ni3Mn7]O24

3D isosurface contour plots of partial charge density (-0.5 eV, 1.5 eV) at an 0.015 electron/Å3 isosurface value



Atomic-level 
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Operando Neutron Diffraction Characterization

❑ Li in Li layer is extracted out first.

❑ Most of Li in TM layer is extracted out during the plateau region.

❑ Li is inserted back to Li layer during discharge process.

H. D. Liu, Y. S. Meng et al., Adv. Energy Mater. 2016
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A. Singer, M. Zhang, S. Hy, Y. S. Meng et al., 2018, under review

Single Particle-level 

Coherent X-ray Diffraction Imaging
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Single Particle-level 

5 nm

Pristine

After 1 cycle

Experimental

20% Stacking Fault

30% Stacking Fault
27

0 Stacking Fault

10% Stacking Fault

SimulatedB. Qiu+, M. Zhang+, Y. S. Meng et al., 2018, in submission
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Single Particle-level 
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Defects Generation and Voltage Decay 
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Defects Elimination Driven by Heat 
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Voltage Recovery
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Summary and Outlook
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