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Anode materials for metal-ion batteries, such as Si can expand by up to 300% during operation causing strain-stress response, reaction-induced plasticity and thermal expansion that decrease capacity and increase internal impedance, thus affecting durability [1].  Dilation can therefore serve as an indicator of thermal stability and chemo‑mechanical behavior, offering diagnostic of degradation, state‑of‑health and state‑of‑charge [2][3]. 
This project is developing an operando X‑ray diffraction and dilatometry platform that records crystallographic changes and electrode thickness variations simultaneously during cycling. A sample holder compatible with both optical/physical thickness measurement methods and XRD is under preparation. Various battery cell materials were evaluated under X-rays, including window materials like Kapton (Figure 1). 
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Figure 1. Blank Si spectrum (blue line) compared with Si coated by 0.04 mm thick layer of Kapton (orange line).

As an example, results from Kapton test show reduced intensity and a slight decrease in angle of the coated spectrum, with minor contributions due to crystallization between 20°-25° (Figure 1). Outcomes confirm its superior X‑ray transparency properties and suitability as window material.
Sample holders with the selected windows will be compared using physical/optical dilatometry techniques to capture chemical, mechanical and physical phenomena occurring during battery cycling.
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