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Abstract - Lithium-ion secondary batteries are currently in high demand and supply. The purpose of this
study is to secure the safety of the process by studying the combustion characteristics of EC(Ethylene
Carbonate), Which is mainly used as an electrolyte organic solvent for lithium ion batteries. The flash points
of the EC by using Setaflash and Pensky-Martens closed-cup testers were experimented at 141 C and 143 C,
respectively. The flash points of the EC by Tag and Cleveland open cup testers were experimented at 152 C
and 156 C, respectively. The AIT(Auto Ignition Temperature) of the EC was experimented at 420 C. The
LEL(Lower Explosive Limit) calculated by using lower flash point of Setaflash was calculated at 3.6 Vol.%.

Key words : lithium-ion batteries, ethylene carbonate, electrolyte organic solvent, autoignition temper-
ature, lower explosive limit
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Table 1. Comparison of flash points, AITs and
explosion limits of EC by several re-

ferences
References Flash Points | AITs | LELs-UELs
() (T) (Vol.%)
Sigma[6] 143 465 3.6-16.1
NFPA[7] 150 465 3.6-16.1
Chemical Book[8] 160 465 3.6-16.1
Acros[9] 150 465 3.6-16.1
Alfa[10] 150 465 3.6-16.1
Guo[11] 160 465 -
KFI[12] 152 465 -
KOSHA[5] 143 - -
Fisher Scientific[13] 150 - -
Huntsman[14] 152 - -
Spontisy | 19300 | [
HAZ-MAP [16] 143 B N
BenchChem [17] 143(0C) . .
Biosynth[18] 163.5 - -
Echemi[19] 150 - -
GFS[20] 143.3(0C) - -
Oakwood Products[21] 143(CC) - -
* C.C. : Closed-cup tester
* O.C. : Open cup tester
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Table 2. Photographs of each flashpoint experi-
mental device

experimental device |

Setaflash

Pensky-Martens

Cleveland

Tag
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Table 3. Experimental flash points by using se-
veral testers

No. | Setaflash | Pensky-Martens | Cleveland Tag
1 140 143 152 156
2 141 144 152 156
3 141 143 152 156
4 141 143 - -
5 141 143 - -

Table 4. Comparison of estimated explosion limits
by experimental lower flash points for EC

EC(Ethylene Carbonate) 2] 254 %] =

Experimental(C) Estimated(Vol. %)
Testers Lower flash points LEL byp(])_;;)lzer flash
Setaflash 141 3.6
Pensky-Martens 143 39
Cleveland 152 5.6
Tag 156 6.5
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Fig. 1. A time history of the ignition temperature
inside of the test flask during an experi-
ment of EC.
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Table 5. Result of experimental and calculated
ignition delay time by the AIT for EC

No. TIK] T explS] In 7 oyp. 7 t[S] (Eq.3)
1 693.15 9.94 2.30 8.72
2 698.15 6.63 1.90 7.39
3 703.15 6.08 1.81 6.27
4 708.15 5.04 1.62 5.34
5 713.15 4.48 1.50 4.56
6 718.15 3.68 1.30 3.90
7 723.15 3.52 1.26 3.34
8 728.15 3.44 1.24 2.87
9 733.15 2.65 0.97 2.47
10 738.15 1.82 0.60 2.13
A.AD. 0.40
104 - = Experimental AIT
—e— Estimated AIT
L ]
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Fig. 2. Comparison between experimental and
calculated ignition delay times of EC.
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