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INTRODUCTION

The secondary agglomerated particles of state-of-the-art polycrystalline (PC) Ni-rich layered oxide cathode materials
such as Li(Ni,Co,Mn,)O, (x +y +z =1, NCMxyz where x 2 0.8), which are composed of agglomerated primary particles, Undoped NCM Ta'dOPEd NCM
exhibit severe particle cracking due to the random orientation and their anisotropic volume changes. This anisotropic
volume change forms stress at the grain boundaries of the primary particles inducing intergranular particle cracking.
This promotes surface degradation mechanisms such as transition metal dissolution, inactive phase formation and
electrolyte decomposition by continuously exposing fresh surface area during cycling. For Ni-rich PC-NCM, particle anistropighs r'
cracking is particularly detrimental to material stability and cycle life and this effect becomes more pronounced as the Nj Y@ ationdeg
content increases. 1]
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The use of Ta as dopant for PC-NCM can inhibit these parasitic reactions by changing the primary particle morphology.
Instead of randomly ordered primary particles, rod-like particles are formed, which are aligned around the secondary prolonged Li
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particle core. This reduces the stress induced by anisotropic volume change inhibiting particle cracking and therefore g;\f;ﬁ'gg : LE:‘"“SP” (3]
anneis

these parasitic side reactions. Furthermore, the elongated primary particles should increase the Li*-diffusion increasing
the rate capability of the cathode active material. 34
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Change of primary particle shape and arrangement with increased Ta content ~ Li;Ta0, formed as second phase at higher Ta content (at ~3-4 mol% Ta)
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