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Abstract: X-ray diffractometer is an instrument that utilizes the principle of X-ray diffraction to
accurately determine the crystal structure, perform phase analysis, structural research, and more.
Our existing equipment cannot conduct in situ research on electrode changes and structural
evolution in electrochemical reaction systems. Taking secondary batteries as an example, the crystal
structure, volume changes, and phase transitions of electrode materials during the electrochemical
process of XRD information can be analyzed the mechanisms of energy storage and capacity decay.
At present, we mainly disassemble the battery and remove the electrode material for XRD non in-
situ experiment, but the post-processing properties limit our ability to study the dynamic
characteristics of the material. Therefore, this work independently developed a device that can be
coupled to an X-ray diffractometer for real-time in-situ measurement of electrode changes and
structural evolution in the electrochemical reaction system of lithium-ion batteries. It has been
experimentally proven that this device can achieve in-situ XRD measurement during battery

charging and discharging, and observe the phase structure changes of electrode materials in real-
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time. And the overall disassembly and assembly of the device is extremely convenient and fast, and
can be reused.
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