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Li metal batteries (LMBs) have gained significant attention as the promising candidate for next-generation batteries owing to high theoretical energy density. However, the safe operation of these systems remains a major concern regardless of the tremendous efforts to improve the cycle life and prevent short circuits through dendrite formation. Herein, we investigated the thermal runaway instigation mechanism in Li metal batteries comprising two different cathode chemistries (Li-NMC and Li-S) employing differential scanning calorimetry. The calorimetric measurements infer separator melting together with anode-centric thermal degradation reactions as the primary mechanism of thermal runaway. An in-house physics-based modeling technique utilizes the knowledge of thermal stability at the materials level to predict the thermal safety of LMBs for pouch cell configuration. Simulations reveal that the thermal stability of the separator and parasitic reactions at the anode (Li metal) dictate the critical onset temperature of thermal runaway in Li metal batteries. This talk will provide an insight into the thermal runaway mechanism in Li metal batteries at both materials level as well as cell level.

