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In the past, layered Li2MnO3 or Li[Li1/3Mn2/3]O2 
with C2/m space group is generally considered as a 
electrochemically inactive material due to difficulty of 
oxidation from Mn4+, however, recent studies reveal that 
the inert Li2MnO3 can be activated chemically by ion 
exchange method1, 2, or electrochemically by charging it 
up to potential higher than 4.6 V (vs. Li)3. Though the 
electrochemical activation mechanism of Li2MnO3 has 
been studied for years, it still remains unclear. Robertson 
et al. reported that Li+ removal is accompanied with 
oxygen loss (net Li2O loss), but further Li+ removal 
involves proton exchange in the activation process1. On 
the contrary, Amalraj et al. suggested that the oxidation 
and generation of O2 from Li2MnO3 electrode exist during 
activating3. Nevertheless, information about the 
products/active form of lithium manganese oxide and the 
following charge-discharge properties are lacking. 

In this study, layered Li2MnO3 compounds are 
synthesized via Pechini method. Customized cells with Li 
counter electrode are fabricated to study in-situ phase 
evolution and activation mechanism of Li2MnO3 when 
cycling between 2.0 and 4.8 V (vs. Li) using high-
resolution synchrotron radiation diffraction. The in-situ 
results (as shown in Fig. 1) reveal that gamma- or 
orthorhombic-MnO2 is detected and assumed to be the 
product of electrochemical activation of Li2MnO3. In 
addition, the properties of the as-synthesized Li2MnO3 are 
investigated with conventional XRD, SEM, TEM, and 
galvanostatic cycling (as shown in Fig. 2). The correlation 
between activation mechanism, the properties, and 
electrochemical performance is established and discussed 
in this work.     
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Fig. 1 In-situ synchrotron radiation diffraction patterns 
of a customized cell using Li2MnO3 cathode and Li 
anode during initial charging of first cycle. 
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Fig. 2 Initial charge-discharge curves of Li2MnO3 

cathode at current density of 14 mA/g when cycling 
between 2.0 and 4.8 V. 
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