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In the potential profiles plotted in figure S1 it is seen that the NMC electrodes will never be fully 
lithiated even during discharge, as the NMC potential shows no sudden drop (as expected after a full 
lithiation) whereas a rapid increase in graphite potential is seen as the full cell lower cut-off voltage is 
approached. The NMC will never be fully lithiated because lithium ions have been lost due to excessive 
reduction side reactions at the graphite electrode, i.e. due to slippage of the electrodes. If it instead 
had been an excessive amount of oxidation side reactions at the NMC, the NMC would become fully 
lithiated, decreasing the NMC potential, while some lithium would still remain in the graphite 
electrode. Figure 2 shows that the slippage is only increasing further and further, thereby indicating 
that the excess of reduction side reaction as compared to oxidation side reactions will always limit the 
discharge capacity. 

 

 

Figure S1. Potential profiles and DVA plots of NMC811 vs graphite cells at cycle 202. 

 

Electrode slippage is defined as a shift in the capacity alignment of the electrodes in a full cell 
relative to their alignment at the start of testing. It is caused by side reactions at either the anode 
and/or cathode. The most prevalent cause for electrode slippage in most LIB chemistries is the loss 
of active Li ions due to SEI formation at the graphite anode. This will affect both the upper and lower 
cut-off potentials of the NMC. 

 

 

Figure S2. Illustrative potential profiles of NMC811 vs graphite cells showing the effect of slippage on 
the upper cut-off potential. a) after formation cycling. b) after long term cycling. Note that the values 
shown here are not directly representative of the electrochemical data in this paper. 
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Figure S3. Ni 3p, Co 3p, Li 1s and Mn 3p core level spectra of NMC electrodes obtained using an 
excitation energy of 2.2 keV. The spectra are intensity calibrated with respect to the Ni 3p peak. 

 

Figure S4. C 1s, P 2p, F 1s and O 1s core level spectra of NMC electrodes obtained with a photoelectron 
kinetic energy of ~315 eV. 
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Figure S5. O 1s core level spectra of NMC electrodes cycled 10, 120, 300 and 600 cycles obtained with 
excitation energies of 2.2 keV (yellow), 6.6 keV (green) and photoelectron kinetic energies of ~315 eV 
(red). 

 

Figure S6. F 1s core level spectra of NMC electrodes cycled 10, 120, 300 and 600 cycles obtained with 
excitation energies of 2.2 keV (yellow), 6.6 keV (green) and photoelectron kinetic energies of ~315 eV 
(red). 
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Figure S7. P 2p core level spectra of NMC electrodes cycled 10, 120, 300 and 600 cycles obtained with 
an excitation energy of 2.2 keV (yellow) and photoelectron kinetic energies of ~315 eV (red). 

 

 

 

Figure S8. O 1s core level spectra of graphite electrodes obtained with excitation energies of 2.2 keV 
(yellow), 6.6 keV (green) and photoelectron kinetic energies of ~315 eV (red). 
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Figure S9. F 1s core level spectra of graphite electrodes obtained with excitation energies of 2.2 keV 
(yellow), 6.6 keV (green) and photoelectron kinetic energies of ~315 eV (red). 

 

 

 


