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Abstract

Like any energy source, lithium-ion batteries (LIBs) and sodium-ion batteries (SIBs) pose significant hazards with regards to fire and explosion risks. This
work outlines a method for assessing the performance, thermal runaway behaviour, gas emission characteristics and explosion hazards through abuse
testing conducted in various experimental environments such as open, semi-open and closed environments. A total of 10 critical parameters are identified
that can be used to characterize thermal runaway and support hazard classifications for Electrochemical Energy Storage (EES) technologies.
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Battery safety research
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J P LMO vs C 0.16 — 1.41
LCOvs C 0.11 -0.89
NMC vs C 0.15-1.68
LFP vs C Overcharge 0.04 - 0.79
LCOvs C 0.001 — 0.01
NMC vs C 0.26 — 0.83

Recommendation

The hazard level classification of the total gas released from EES technologies

Class Range Hazard level

Tier 1 V, = (IQR-1); very low gas released Negligible/ minimal
Tier 2 (IQR-1) <V, = (IQR-2); low gas released Low

Tier 3 (IQR-1) <V, = (IQR-2); moderate gas released Moderate

Tier 4 (IQR-1) <V, = (IQR-2); high gas released High

Tier 5 V, > (IQR-1); Extremely high (outliers) Extremely high

Released gas component toxicity analysis
C.
IDLHi Ratio = —

CIDLH;

where IDLH Ratio > 1 is measured from any of the gas components the gas
released can be considered to have acute hazard consequences.

Safety trolley for
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. Hazard rank determination criteria.
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