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Abstract : Many electronic devices are powered by various rechargeable batteries such as lithium-ion recently, and occasionally the
batteries undergo thermal runaway and cause fire, explosion, and other hazards. If a battery fire should occur in an electronic device of
vehicle and aircraft cabin, it is important to quickly extinguish the fire and cool the batteries to minimize safety risks. Attempts to minimize
these risks have been carried out by many researchers but the results have been still unsatisfied. Because most rechargeable batteries are
operated on the ion state during charge and discharge of electricity and the combustion of ion state has big difference with normal
combustion. Here we focused on the effect of ions including an electron during combustion process. The effects of an ionized fuel on the
flame stability and the combustion products were experimentally investigated in the propane jet diffusion flames. The burner used in this
experiment consisted of 7.5 mm diameter tube for fuel and the propane was ionized with th ionizer (SUNJE, SPN-11). The results show
that toe overall flame stability and shape such as flame length has no significant difference even in the higher ion concentration. However
the fuel ionization affects to the pollutant emissions such as NOx and soot. NOx and CO emissions measured in post flame region
decreased by fuel ionization, especially high fuel velocity, i.e. high ion density. TGA analysis and morphology of soot by TEM indicates
that the fuel ionization makes soot to be matured.

Key Words : battery fires, diffusion jet flames, flame stability, ionization, NOX, soot
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Fig. 1. Schematics of experimental setup.
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Fig. 3. Direct photos of propane as increasing fuel flow rate,
The numbers indicate the flow rate (sccm) of propane,
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Table 1. Soot Filter gravimetric before ionization

Vr‘;g“(‘scggy Filter weight (¢) Sajvrg;‘i g;er Cg;fgﬁfd(nf;’t
350 0.0995 0.1004 09
438 0.1005 0.1014 09
525 0.1049 0.1061 12

Table 2. Soot Filter gravimetric after ionization

—o— W/O lonization Volume flow . . Sampled filter | Collected Soot
15 - —e— W lonization rate (sccm) Filter weight (g) weight (g) weight (mg)
10 ) . ) . ) . ) . . . ) 350 0.0985 0.0992 0.7
0 100 200 300 400 500 600 438 0.1025 0.1029 04
Volume flow rate, SCCM 55 0.0995 0.1001 06
Fig. 5. The effect of propane ionization on NOx emission,
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