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Lithium-ion batteriesare opening up as energy
source forvehiclesand industrial applicationdost of
the lithiumion batterieequipsafety valve for releasing
inner pressure in aemergency. Thealvesrarely opens
and ommerciallyavailable battery hee pased related
standardncludingabuse testbutmust beconsideed for
unexpectedonditions such asuffeling a fire. Batteries
still have apossibility of venting the valve vth thermal
runaway, andhen analyzing gagseleasedfrom and/or
generatedgas inside of batteries are important to
consideringsafety ofusersand firefightes. In this paper,
we are focusing omnalyzingthe forminggasesinside
of lithium-ion batteries under high temperature
condition at a assuming thermal runaway.

In house manufactured 18650 type
cylindrical lithiumrion cells designed for high rate
capability presunng for power source ofhybrid
electric vehicle) werausedfor this study These cel
consised of Li(NiCoAl)O/hard carbon with mol dni®
LiPFg in EC:DMC electrolyte The cells were used for
the experimentafter conditioningand chargedischarge
performanceconfirmatiors. The cell with pin holevas
enclosed in gressure resistant vesthen heatinghe
vessel. Generaitve gas in the cell wasampled and
measuredR spectum at seting up temperatuie

FT-IR specta of generative gas frorthe full
charged cell4.2 V) atregular using temperaturb(°C)
and abuse temperature (220) are shown in Fig.1.
Alkyl compound peaks (1462, 2891cm™ et al.) that
related withelectrolyte and trace G@eaks(2337, 3714
cm? et al.) are observedt 50 °C. At 220 °C the cell
occurring thermal runawayhuge amount ofCO, and
other new alkyl compound related peakare found.
These gases are formedg klectrolyte decomposition
and electrode decompositiovith thermal runawayhat
results are good agreement wihr previous reported
gas analysedatafrom crush test Result of gnerative
gasmeasuremestfrom the cell at preahermal runaway
temperatte of 4.2 V cell anddischarged cell3.0 V)
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Fig.1 FT-IR spectra of the gas sampled from in
of lithium-ion cells at 4.2V. Brokenand solidlines
correspond to &0 °C and 220 °(respectively
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Fig. 2 RelativeFT-IR peak intensitydependencef
temperature comparingith 4.2 V (e) and 3.0 V().
Brokenand solidines correspond to &891cni* anc
2337cm’, respectiely.

which in no thermal runaway are shovim Fig. 2. Peak
heightat 2891 cni* and 2337 cm is employed for as
representof electrolyte decomposedlkyl compounds
and CQ, respectively.Each peakheightis normalizel
by the height of 4.2 V at 220C. Electrolyte
decomposed alkyl compounds are find at °8) and
graduallyincreasingwith temperatureln contrastCO,
is sudden generate at high temperatlirese results are
considered refleatg in electrolyte decompasbn with
electrode and gsitive electrode decompositiowith
oxygenrelease.
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