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Recent Development on Lithium-Rich Cathode Materials for High Specific Energy
Lithium-Ion Batteries
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Abstract: Lithium-rich cathode materials are regarded as one of the most promising candidates for high energy lithium-ion batteries
delivering reversible capacity of 300 mA-h/g, which are better than the commercial cathode materials. However, some drawbacks of
lithium-rich cathode materials (i.e., low initial Coulombic efficiency, voltage decay and capacity decay) affect the practical
application. In this review, we represented recent studies on two types lithium-rich cathode materials, i.e. lithium-rich Mn-based
cathode materials and lithium-rich cation disordered cathode materials, introduced the crystal structure, cation redox and anion redox
mechanisms of these lithium-rich cathode materials in detail, discussed the drawbacks of the materials and some sources of these
drawbacks, and summarized the performance improvement, thus providing the theoretical guidance and technical support for future
research of lithium-rich cathode materials.
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Table 1 Comparison between LRM and NCM

Parameter Comparison
Working voltage LRM>NCM
Specific capacity LRM >NCM
Energy density LRM >NCM
Power density LRM >NCM
First coulombic efficiency LRM <NCM
Cyclability LRM <NCM
Structure stablity LRM <NCM
Cost of transition metals LRM <NCM
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Table 2 Summary of the electrochemical performances of different types of Li-rich cathode materials

Cathode material . O First discharge capacity/ Cycle (Capacity
. Structure Working voltage range/V Rate/(mA-g ) N . Reference
chemical formula (mA-h-g") retention/%)

Li; 2Nig,Mn 60> Layered 4.8-2.0 200.0 196.0 100 (99.0) [13]
Li; »Nig,13C00,13Mng 540, Layered 4.8-2.0 125.0 306.0 290 (94.8) [14]
Li; 5Nig,17Mng 56C00.0702 Layered 4.8-2.0 37.6 260.0 200 (80.3) [15]
Li; 2Mnyg 54Nig.13C00.130, Layered 4.8-2.0 50.0 280.7 200 (89.2) [16]
Li;oNi;3Tii3Mo2/150, Disordered 4.5-15 20.0 225.0 20 (75.0) [17]
Li;Mn,3Nb; 30,F Disordered 4.8-1.5 20.0 277.0 25 (75.0) [18]
Li; 2Mno4+:Tio.4:x02 Disordered 4.8-1.5 300.0 322.0 50 (80.0) [19]
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