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Interesting candidates to fulfill the requirement of higher specific energy in Li-ion batteries are Si/C compos-
ite anodes. We investigated the charging mechanisms in commercial 18650 cells (anode: graphite + 3% Si,
cathode: NCA)1 via operando neutron diffraction with the STRESS-SPEC instrument at the neutron source
FRM II in Garching.
Although the amorphous Si compound did not allow following the Si alloying directly, it can indirectly be
observed by the relaxation of the LiC6 and LiC12 reflexes, similar like for Li deposition.2 Charging at 0.1C,
0.5C, and 0.75C showed different mechanisms. Interestingly, we find a transfer of Li from graphite into the Si
compound which was, to best of our knowledge, not reported before. The measurements are complemented
with simultaneous electrochemical measurements and Post-Mortem analysis (SEM and GD-OES depth profil-
ing1) after cell disassembly.
The unique capabilities of the used methods, especially operando neutron diffraction at FRM II give very
interesting novel insights into battery materials, which will allow improvement of later battery generations.
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