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2
Table 2 Parametersof thermodynam icsand kinetics of thermal decanposition reactions
LiPF(EC DEC DMC=1 1 1) LiPFe(EC DMC=1 1) LiPFs(EC DEC=1 1)
/9 4.3206 2.789 2 2.557 3
Tos/ 186. 41 188. 70 196. 68
Ty 250. 25 236. 76 206. 16
ATa s/ 63.84 46. 06 9.48
/(C /nin) 2.201 3. 250 0.875
/ 203. 60 210.71 200. 58
/(psi* /min) 42.37 76. 00 29.17
/ 204. 46 213.72 200. 69
/(kPa/g) 1354.42 2173.84 455.43 2 074.80 1600.11 2 408.65
E/(k3/mol) 246. 20+ 2.87 217.81+ 2.51 778. 81+ 34.86
0. 999 05 0.998 87 0. 99701
/K 459.56 470.63 461.85 475.00 469.83 471.97
0. 022 50 0.0246 5 0.032 75

* 1psi= 6.9 kPa

3

Table 3 Thermal decanposition character istic data modif ied by thermal inertia factor

LiPFe(EC DEC DMC=1 1 1)

LiPFe(EC DMC=1 1) LiPFe(EC DEC=1 1)

‘2 1.80 2.32 2.36
T o/ 182. 26 181. 95 194. 67
mo/( - min %) 0.283 0.121 0.174
Ti/ 297.17 288. 81 217.04
AT/ 114.91 106. 86 22.37
6 /min 13.33 14. 47 5.76
3 C>A>B
ARC A:LiPFs(EC DEC DMC=1 1 3)
1) B:LiPFé(EC DMC=1 1) C:L iPFs (EC , ,
DEC=1 1)3 ,
1) .3 3
Botte ™ 1mol- L LiPFeEC A>B>C, , C :
EMC DSC B, A ( B 0.31 ),
4)
; ) 3 6
2) A 13.33min 14.47min 5.76min, c>
B C ( 3, DMC 50% A>B, 6 ,
B , 3B%DMC A ( ) ,
, DM C C , ,
A B 12.24 12.72 ,DM C
, Kavanura , , Ea C
12 DSC DEC DMC >A>B, C , B
, 1mol- L 'LiPFe(1 1PC DMC EC
DMC PC DEC EC DEC) 230 280 5) ARC
Kazuya Sato '™ 3 ,
(180 ) 2173. 84 kPa 2074.80 kPa  2408. 65 kPa,
, Fouchard ™ , , ,
ECOMC PC/HOME , .3
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C>A>B
4
1mol- L' 3 L iPFs (EC
DEC DMC=1 1 1) LiPFe(EC DMC=1 1) LiPFs
(EC DEC=1 1) , 3
182. 26
181.95 194.67 , Kazuya Sato ™!
(180 ) , Kavanura ™ (230
280 ) , (
)
, (
) , \
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Abstract This paper introduces the author’ s adiabatic
themmal analysis of 1 mol- L™ wlutions of L iPFs with
ethylene carbonate (EC) + diethyl carbonate (DEC) +
dimethyl carbonate OM C) (L 1: 1 inmass), EC+ DM C(L
1 inmass)and EC+ DEC (L 1 inmass) Electrolytesfrequently
used in safety of
Electrolytes is assessed then acoording to the resultsof tests
The initial tanperatures of decomposition reaction of these
three electrolytes are regectively 182.26 , 181.95 and
196. 47 Based on the adiabatic theory model, the
activation energies of the decomposition reactions are
calculated regectively, which are (246.20+ 2.87) kJ -

mol !, (217.81% 2.51) kJ- mol *and (778. 81+ 34.86) kJ

mol .

lithium ion battery. The themal

The time for getting to the maximum rate of
temperature rise is another value to show how drastic the
14. 47 min
and 5. 76 min T he adiabatic temperature rise of these three
, 106.86 and 22.37

repectively. The final pressures of 1 gran of above

reaction is, which obtained here are 13. 33 min,

electrolytes is 114.91

mentioned three sanples when decomposition reactions

finished are 2 173. 84 kPa, 2 074.80 kPa and 2 408. 65 kPa,

and the mprovement of pressure, P, are 819.42 kPa, 1

619. 37 kPa and 808. 54 kPa, regectively.

Key words physical chamistry; electrolyte accelerating rate
calormeter (ARC);
energy
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