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ABSTRACT: Understanding the (electro)chemical reactions at the interface between the positive electrode and the 
organic electrolyte is crucial for the rational design of Li-ion batteries with improved capacity retention and cycle life. 
Commonly used positive electrodes, such as layered intercalation transition metal oxides, exhibit different degrees of 
chemical reactivity with carbonate-based electrolytes, yet a comprehensive understanding of the reaction mechanisms and 
the parameters governing the interfacial reactivity is still lacking. In this talk, we analyze the reaction mechanism and 
reactivity trends for organic solvents at the surface of layered oxides by combining density functional theory calculations, 
spectroscopic measurements and electrochemical testing. We demonstrate that solvent dehydrogenation, accompanied by 
an interfacial charge transfer, occurs for organic carbonate at the surface of LixMO2. The driving force for this reaction 
increases on oxide surfaces with transition metal ions from left to right in the periodic table and by increasing transition 
metal oxidation state in the oxide upon delithiation, where greater solvent reactivity was found as the oxide Fermi level was 
lowered into the oxide O 2p band [1]. The predicted trends can explain the reactivity and the interfacial compositions 
observed experimentally for LiCoO2, LiNi1/3Mn1/3Co1/3O2 (NMC111) and Ni-rich NMC. These findings were used to 
identify a design principle for the screening of coating materials which can prevent the dissociation of organic carbonates 
[2], and for more stable organic electrolytes [3]. 
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