Development of in situ Technique for Battery Study using Special
Environment Neutron Powder Diffractometer, SPICA
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SPICA, a new special environment powder neutron diffractometer was built at BL09 in
the Material and Life science Facility (MLF) of the Japan Proton Accelerator Research
Complex (J-PARC). This is the first instrument dedicated to the study of next-generation
batteries in J-PARC and is optimized for in situ measurements to clarify the structural
changes of battery materials at the atomic level. To make in situ measurements of real
batteries more fruitful, we need high Ad/d resolution with wider d ranges to detect many
phases during chemical reaction, high neutron intensity to know the specific reaction process
in high speed charge/discharge, low background and a dedicated chemistry area to carry out
long-term scheduled experiments with many sets of on-beam measurements and off-beam
charge-discharge measurements. In the beginning stage of the commissioning, the structural
changes of the electrode materials, which are dependent on the lithium content in a
commercialized Li-ion battery, were clearly observed. The current status of SPICA will be

reported.
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