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Figure S1. First charge curves of NMC811 composite electrode using an electrochemical Raman 

cell (black) and a coin cell (red). In the coin cell, a NMC811 electrode is fully covered by Li 

counter electrode. Both the composite electrodes were charged to 4.8 VLi at a current of ~27.5 

mA/gNMC.   



S3 

 

 

 

Figure S2. Raman spectrum of LP57 electrolyte [1 M LiPF6 in a 3:7 EC/EMC electrolyte] and 

corresponding Raman peak assignments based on literature data1-3. 
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Figure S3. Potential-dependent relative Raman peak area intensities of Co3O4 and NiO species on 

NMC811 composite electrode surface. The inset presents electrochemical profile of NMC811 

composite electrode charged to 4.8 VLi at a current of ~27.5 mA/gNMC, where the light red spots 

denote the voltages for Raman acquisitions. 
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Figure S4. In situ electrochemical normal Raman spectra of an NMC811 composite electrode as 

a function of voltage in presence of LP57 electrolyte (1 M LiPF6 in 30%EC and 70%EMC). The 

black curves represent the smoothed results. 
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Figure S5. Potential-dependent relative Raman peak area intensities of Eg modes of Ni-O, Co-O 

and Mn-O bonds on NMC111 composite electrode surface. The inset shows electrochemical 

profiles of NMC111 composite electrodes charged to 4.8 VLi at a current of 27.5 mA/gNMC (C/10 

rate), where the light red dots denote the voltages of Raman acquisitions.  
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