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Neutron imaging into an operating lithium-ion
battery
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Neutron imaging is a valuable tool for in situ characterizations, similar to x-ray radiography. Using time se-
ries of neutron images, the change in attenuation of a neutron beam passing through a sample can be used
to follow a change in the material over time. The utilization of neutron imaging for fuel cell liquid water
metrology has been demonstrated at PSI [1] and NIST [2]. A similar approach can be applied to measure the
Li movement and degradation process of electrolyte between the positive and negative electrodes of an oper-
ating lithium-ion battery. Due to the high neutron cross-section of the hydrocarbon-based solvents, neutron
radiography has been used to see the absorption of the electrolyte during cycling [3].
The neutron imaging experiment was performed at the spallation neutron source (SINQ) at PSI using the cold
neutron imaging beam-line ICON to investigate the electrolyte decomposition processes in an electrochemi-
cal cell. With the experimental setup neutron imaging offers the ability of viewing directly in the processes
between the two electrodes. This method allows us to observe the gaseous releases indirectly by a displace-
ment of electrolyte through the gas emission. We have compared different cell chemistries to get a better
understanding of the involved processes. Finally, it was possible to observe the gas evolution process during
the first charge and discharge, which clearly shows that the SEI formation on graphite leads to gas releases.
In addition, gas formation was observed for the high voltage spinel due to the decomposition reaction of
electrolyte at high voltages.
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