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- Higher capacity/energy batteries are needed for uses
ranging from grid storage to mobile electronics

18650 Overcharge and Thermal Ramp results show onset is electrolyte-

. L . . dependent, but temperature/damage appears Si%-related
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« Using two-pronged approach to more efficiently evaluate the
safety behavior of SiG| |[NMC811 based on Si/(G)rahpite ratio CONCLUSIONS & IMPACT
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1. DSC microcell testing enables safety testing to be conducted more
quickly at lower expense, allowing more targeted testing of 18650
cells

2. Safety trends from DSC results consistent with those from 18650
« Increased Si content - increased temperature/energy release

3. 18650 testing is more realistic, for both better and for worse
« C(ells tend to fail due to casing rather than materials

1. Quickly evaluate wide range of Si/G ratios using microcell
differential scanning calorimetry (DSC) testing

2. Scale promising Si/G ratios to full size 18650 cells to conduct
range of common safety tests with a smaller subset of samples

« Approach leverages SNL's expertise in both microcell DSC

and the Battery Abuse Testing Lab (BATLab)
e Commercial SiG and NMC811 electrodes for 18650 cells

« Results demonstrate that multi-scale battery safety testing yields
additional context that can be used to develop more intrinsically safe
batteries

« For current generation of battery chemistry (layered metal oxides,

- DSC Microcell d organic electrolyte), recommend judicious use of Si to increase cell
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