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Abstract

The lithium battery is widely used as an efficient and clean new energy. However, electrolyte fire
caused by battery overheating has been widely concerned during its use. In this paper, the
LBC305-01 electrolyte is used as the fuel to carry out experimental studies on the combustion
characteristics of different electrolyte thickness (1 cm, 1.5 cm) for pools with diameters of 6 cm, 8
cm and 10 cm, respectively. Through the analysis of flame form, flame oscillation phenomenon
and flame oscillation frequency, the results show that the flame has obvious entrainment in the
boiling stage, and the flame presents periodic characteristics of oscillation change such as stret-
ching, expansion, separation, and breaking. Through the analysis of flame oscillation frequency
based on Fourier transform principle, there exists linear interconversion between the flame os-
cillation frequency and the diameter of the pool fire of electrolyte: f= 0.307D - 0.5.
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T X eI A VR AR 5 s, NRARAT KGR EFReIRE, membERam “RE%E” HEMA
IR AN 21 A5 G [ 1], RIS F v B PR RE AR E . R ER. ARG R B L, B
WA NEURTHI TR SR, SR R, — B RS M s B, st 5 5l ik
R e K R R E S — RV L M. 2013 5 1 H, HIHTE 787 ZHL IR i jth ok #hte K i BA 5%,
WRBE. g, LR EAR LI 20 FiR], BRI AE T 132 2t Bt Kk OR 51EE FIITES L,
Hh 2R EEFBWIBATI[2]. Kk, JFRE R KK b Re T SRR i 7t A3 e v 2,

HEAESR, KEFHIF T AE X4 it AR R B e AT T S o SR S [ 31388 5 Yo 4 H v Hh 285 2K o f
ROV B SR8, A5 HE S BN TSR T AN R IR P EL S B AR B SR AR 22 A ), DR e 1) 22 4t B T 3
15 FH () FRLARVRE 15 22 4% o F HL Ribiere [4] K BRSPS RE A =0 2 R A Tt ER i H
FR, AT L PRI R 75 R T B4 5 T o A PV R IR R AR IS D o TR 4R P AR R A e L B ) T B A 4%
KRB R A, LB S LA K KRR 2 Y e PR AR o TR ER S5 (ST T A 4 e vt 2k %
FRIESEES, YONB BRI 2 R KEAFA F WA, HAR SR R E bR 1 2 IR K.
ERHT A5 617 F ARC 230 SR T =R BE 8 1 mol/L ) B ARBRE &, 45 H 4 A T B AT T RO s
MIVIIGIR B =1 180°C, XA ARG A I R A SR T AR s . 58 EAH G T i@ i K AL
PRSI IR T AR VA 5 RS IR R AR A R LB, IRF Halon1303 “KKFIRHT KK, 45 R R ILESR
AT LU KK, AR H N BT TE SRS, (DR FFE e i, Bl T R A7) [8]. 1X 5 EREEA[9]%
T it e VR S R R TR SIS A A . AW ATTR IR A R e, B R R A KR, B
ALK KT :T AN KWK, A S Bl 25 O — BN 1) ) il A BRI AT eI, Al A 13845 oK
A EIBCR BAR LAY, HEEMHERFFENE o EKR, FR SSRGS, FikK
AN I RO H R BB AR AL B 7 i . IR UL 2 SR B R B R AR B R S B 1 T R 1, R
/& Roth [10]F1 Garcia [11]%t%} 18650 Y48 B H it e k4 528s, MBS, FUMRIR o i th (1)
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HE

AT BRI SR OB IR, TR R AR 52 O3 it RS AR 2 MR It TR G2 IR B, FE 2%
Bk, gtk . EAR Larsson [L2]6) AR K KR GeRF PEEAT T 78, JEA3H T BRI KRR T
[ FEL BEAE 51 R A vt o (RSR[5 R S AN ()3 J2 5 8 1 [ FELRR VRUA e K A IR T 38 22 9 R 13
FH BT

ST, ASCLL LBC305-01 A HUEBUNIAKL, 434X 6 cm. 8 cm F1 10 cm ELAARETE L+, JF/&
AN HARVRE (L em, 1.5 cm) it K BRIFERE I S IR L. B2 s 3BT FRAR VO K KB TR . KGR I
G HAR T AR i B it B4R 5 il 2 B B AN R AR P A

2. SEHR

RS2SR B B T b ARV R B S0y LBC305-01, 3X A LAV & A5 T A 1 mol/LLiPFg (88 &5,
HHEFRELAN 1L =FREREE: R CBE(EC), R I ES(DMC)MI £ F 5k R H g (EMC) K L
HLAR . 2% 15 H T bR BB R T8 A7

Table 1. LBC305-01 electrolyte technical indications
= 1. LBC305-01 BB iR AR 4R

=] fENE KA (ppm) TFEER (ppm) % 5 (g/cm?) i 5 (mS/cm)

HARTEVR <50 <20 <50 1.212 +0.01 10.4+0.5

X =R WU EREEE A I PE AR, Hrh iR T2 C BB (EC) AFIRBR IR TR, 1T %R — H B (DMC) 1 &
BERRIR H R (EMC) N EARTRER G, T4 2 51 7 =P MUBRIR e 1 2 ZEA B o

Table 2. Major physical properties of EC, DMC and EMC [2]
Fz 2. EC. DMC #1 EMC B EZEYIEM R([2]

SRR (=5 Moot %% ¥ (g/em®) A A(C) Wk .(C)
0O 0
EC C4H,0, { \f 1.40 glem® 146 248
Q
DMC C3Hg0, H3C\0 j\O,CH3 1.06 g/cm® 18 91
X
EMC C.H0 1.00 23 110
s HsC” ™ 0" “OCHS

S, T E TR RE L, SRR EMNERMBEAAENE 1 PR, ERTRFRBILHZR
P TR IGE, THENLENS BRSPS, ST BN RSP B BRORHI B B AR AL

SEIGTFAG, TR P S SR A AR R e ek R I R AR AL, 2 RRAR ORI SR AR LA T A
SEE SR, DR AAER SN E RS S, JoARIE K A R A AR B I H A S AL R iR B A O
AT

WEFER I, SRR A PR R (0 R 2 B 1 BRREA S O BVE T, A R it AR RO A 1500 i
ZEAN IR R R [13] [14] [15] [16].

ARICLFAE LA IR, B EE BT RS 430009 6 emy 8 cm A1 10 em,  HAL AR LR (B9t R
3519 1 em A1 1.5 cm.
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Figure 1. Overall layout of the experiment
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Figure 2. Picture of 10 cm diameter electrolyte pool fire in various states
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Figure 3. Periodic flame oscillation (oil pan diameter 10 cm)
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Figure 4. Flame oscillation frequencies and amplitudes of electrolytes with different diameters: (a) 6 cm oil pan flame oscil-
lation frequency and amplitude; (b) 8 cm oil pan flame oscillation frequency and amplitude; (c) 10 cm oil pan flame oscilla-

tion frequency and amplitude
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Figure 5. Variation of the oscillation frequency of electrolyte
flame under different disk diameters
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