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While the conventional approach to developing high energy density cathode relies on the
lithium-excess materials such as xLi2MnO3.(1-x)Li(NiyMnzCo1-y-z)O2, they still lack to
satisfy the requirements because of their unsolved issues upon cycling, such as voltage
fading and structural transition. A recent work on LixNi1/3Mn1/3Co1/3O2 (x<1) with lithium
deficient ratio has shown promising result of high cycling stability at high voltage (up to
4.5V vs. Li+) and high temperature (60°C) [1,2]. Whereas the improved performance is
attributed to the stable multiphase structure of the lithium deficient cathode material and
the robust SEI formed during cycling, a more comprehensive study on the structural
transition of the lithium deficient nickel-based LixNiyMnzCo1-y-zO2 (x <1) (NMC) is yet
to be done. Moreover, the lithium deficient ratio holds the promise to obtain improved
cycling performance of high nickel LixNiyMnzCo1-y-zO2 (y>0.5) cathode material. In
addition to all that, use of excess lithium can substantially impact the environmental
sustainability.
In this work, we have investigated the structural evolution of three different lithium
deficient LixNiyMnzCo1-y-zO2 (x <1) cathode materials by in situ XRD such as
LixNi0.33Mn0.33Co0.33O2, LixNi0.6Mn0.2Co0.2O2, and LixNi0.8Mn0.1Co0.1O2. Specifically, we
have studied the phase transition of the metal hydroxide precursor to the cathode material
in presence of a lithium source (in a deficient ratio, x<1) during the calcination.
Additional study to understand the cathode material structure and composition by timeof-flight secondary ion mass spectrometry are in progress. Preliminary results have
shown a multiphase structure in LixNi0.33Mn0.33Co0.33O2 and a positive 2θ shift in the
observed XRD which was due to a possible migration of nickel or cobalt.
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