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Crystal and local structure analyses by 
means of the Rietveld combined with the 
maximum entropy methods (MEM) and the 
atomic pair distribution functions (PDF) have 
been extensively studied to clarify ion 
conduction mechanism in the cathode materials 
for lithium ion battery (LIB), LiNi1-xCoxO2 
(0≤x≤1) powders. The measurement was carried 
out by respectively performing the time-of-flight 
(TOF) neutron diffraction at the Special 
Environment Neutron Powder Diffractometer 
(SPICA) of J-PARC and the Nanoscale-Ordered 
Material Diffractometer (NOMAD) of ORNL. 
Figure 1 shows the crystal model, Rietveld refinement pattern and the nuclear density 
distribution for LiNi0.8 Co0.2O2 that were refined from data collected at the QA (90o) detector 
bank of SPICA using the Z-Rietveld and Z-MEM programs. The refinement for neutron 
diffraction data were indexed to the layered crystal model of rhombohedral system in the 
space group R-3m, in which lithium/nickel ions and nickel/cobalt ions occupy the 3b (0 0 ½) 
and 3a (0 0 0) sites respectively, whilst the oxygen anions occupy the 6c (0 0 zox) where zox ≈ 
0.25. Furthermore, the PDF analysis revealed a strong first peak of G(r) at around 1.91Å, with 
the intensity increases as increasing of nickel contents in LiNi1-xCoxO2 system, that can be 
assigned to the M-O (M=Ni1-xCox) pair correlation in the MO6 octahedra. The crystal and 
local analyses results of LiNi1-xCoxO2 (0≤x≤1) will be discussed in detail in the presentation. 
 

 
 
Fig.1. The Rietveld refinement (S=4.7, 
Rwp=3.09%, Rp=2.42%, RF=3.53%) and 
the MEM maps for LiNi0.8 Co0.2O2 


