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Li-rich cathodes undergo structural rearrangement at high potential that evolve 
O₂, lead to voltage fade, poor electrochemical kinetics, and safety concerns 
including thermal runaway. Nb dopant has a superior oxygen dissociation 
energy and was proposed to stabilize the structure.
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Cathode theoretical specific capacities 
Industry standard: LiMO₂            Lithium-rich: Li₂MO₃  
     120 - 200 mAh g-1                        250+ mAh g-1
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Dissociation energies     Nb – O : 727 kJ mol¯¹               Co – O : 368 kJ mol¯¹ 
                                     Ru – O : 528 kJ mol¯¹               Ni   – O : 392 kJ mol¯¹

Batteries with doped with 1 mol% Nb exhibit higher capacity, yet it is unclear 
whether they can retain this capacity for more cycles than undoped cells. 
Literature values for Li₂RuO₃ state that reversible capacity decreases from 240 
mAh/g to ~140 mAh/g after 100 cycles. An inactive impurity, Li₃NbO₄, in 5 mol
% Nb cells may lead to similar performances to undoped cells.
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