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B-XRD1080 - Rietveld analysis of
battery material using a Mo source

Introduction

Olivine-type lithium compound, known as a positive electrode material for lithium-ion secondary batteries, has an
advantage in thermal and chemical stability during charging and discharging processes, as well as in economic efficiency,
since it does not contain expensive transition metals. Therefore olivine-type lithium compound is promising as a positive
electrode material for next-generation batteries. Currently, other higher-performance materials are being developed by
dissolving different metals into the solid solution and substituting them to enhance their electric properties.

Measurements and results

Olivine-type lithium compound Li(Fe,.sMn,.,)PO, contains Mn dissolved into the solid solution of Fe sites to enhance the
electric properties. Since these properties depend on the crystal structure, the Rietveld method is applied to the crystal
structure analysis to obtain various data. The sample Li(Fe,.sMn,.,)PO, contains Fe and Mn. Thus, if CuKa radiation is
used in transmission XRD measurement, the results show low diffraction intensity due to the high absorption rate of these
elements. However, if MoKa radiation, which has a high transmission rate, is used, a high quality XRD pattern with high
intensity and low background is obtained. Figure 1 shows an X-ray diffraction pattern and a crystal structure analysis
result obtained by using a Mo source, and Figure 2 shows a crystal structure model and mean interatomic distances.
These results indicate that measurement with a Mo source, which has high transmission power, allows us to accurately
analyze even a small change in interatomic distance due to the solid solution.

4000 Rwep =4.54%, Rp = 3.24%

7 3000 Space group Pnma
= a 10.3245(3) A
§ 200 b 6.0055(2) A
S c 4.6910(2) A
000 ‘ ‘ 1 l v 290.862(17) A
‘l s l l I “ “.l h“lm“.l sl

10 20 30 26() 40 50 60

Figure 1: Result of Rietveld analysis of olivine-type lithium compound Li(Fe,.sMn,.,)PO,
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Mean interatomic distance (A)
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Figure 2: Crystal structure model and mean interatomic distance of olivine-type lithium compound Li(Fe,.sMn,.,)PO,
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Related products

HyPix-3000 SmartLab

Compact photon counting x-ray detector Advanced state-of-the-art high-resolution XRD system powe
red by Guidance expert system software

Smartlab Studio Il

Windows®-based software suite

SmartLab Studio Il

Windows-based software suite for Rigaku's X-ray diffractom
eters

rigaku.com * September 2024 « pg. 3


https://rigaku.com/products/components/detectors/hypix-3000
https://rigaku.com/products/x-ray-diffraction-and-scattering/xrd/smartlab
https://rigaku.com/products/x-ray-diffraction-and-scattering/xrd/smartlab-studio-ii

